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.; WWdlJeyF ôrŝ e Asbestos Release>Stte 
?'>• 

' ]' January i8, 2007 

''-/: •-. . / 

'.^// / / , 

^^ .' 

, / , '>'f'''i 

" • / y . A ' j 
' ^ ' ' / • ' 

'. 

. /'" 
r,f 

'/' 
,• 

/ -
. f 

v / " 
^'' H 

; ; — --r^ '-/,"' 

(-* ' / J 

r 
' f 

^ * > 
>/'. 
** ^ 

s-

'' ̂ * '/ 
*^4i 
' 

" " t 

. ' ; 
' K ' ' 

• i ' ' ' 

^ y 

<- /'' X 

: ' • ' ' ^ ' > 

'̂ * 

? > ; % ' - " 
>" . ' , " j . . < r 

A ^ T 

^ 
^ 

/̂ * 
J 

f ^ 

^ 

^i ' . '-'. 

i " 

y • , ^ 
' . , - - - - . " i , *, 



msK&M Valley Forge 

National Historical Park 

Pennsylvania 

Record of Decision 

Valley Forge Asbestos Release Site 

'A 

1 *J*.* 

- V j " ' , 

January iSi-zpoj ' -

y 'A ' \ - ^y. 

/ 

>?' 

.r * 

.<•«• 

' V ''-' *̂ ' 

, . v^,^//nc^ 

' -.^ 
' ^ v ' '4"" 

' 4 ' " / " / 
/^ A / . ' / /Ar \ • 

' -''. ' ' 'A', '6y. 

^/^ 
, y " 'y ' ' ' , / " 



. ^ 

RECORD OF DECISION 

ASBESTOS RELEASE SITE 

VALLEY FORGE NATIONAL HISTORICAL PARK 

January 18,2007 

Prepared by: 

The Johnson Company, Inc. 
100 State Street, Suite 600 

Montpelier, VT 05602 

Prepared for: 

National Park Service 
Environmental Management Program 

1050 Walnut Street, Suite 220 
Boulder, CO 80302 



TABLE OF CONTENTS 

DECLARATION 

Site Name and Location - 1 
Statement of Basis and Purp»ose 1 
Assessment of the Site - ...i 1 
Description of the Selected Remedy 1 
Statutory Determination 2 
Data Certification Checklist! •. 2 
Authorizing Signature — 2 

DECISION SUMMARY - .. . .3 

I. SITE NAME, LOCATTION AND DESCRIPTION 3 
II. SITE HISTORY ANI> ENFORCEMENT ACTIVITIES .'. 3 
III. COMMUNITY PART^ICIFATION , 6 
rV. SCOPE AND ROLE CDF THE REMEDIAL ACTION 6 
V. SITE CHARACTERISTICS 7 

Site Overview « 7 
Results of Remedial Investigation 8 
Conceptual Site M o d e l 9 

VI. CURRENT AND F U r U R E SITE AND RESOURCE USES 11 
Current On-Site L a n d Uses 11 
Current Land Use of Surrounding Properties 11 
Future On-Site Land XJses 13 
Future Use of SurrouEiding Properties , 13 
Current and Future NTatural Resource Uses 13 

VII. SUMMARY OF S I T E RISKS 13 
Summary of Human t i e a l t h Risk 13 
Summary of Ecological Risk 15 
Basis for Taking Act ion , 18 

VIII. REMEDIAL ACTI01>J OBJECTIVES 18 
Human Health Risk-Based Remediation Goals 19 
Ecological Risk-Based Remediation Goals 21 
Remediation Goal Vex-ification 22 
Summary - 22 

IX. DESCRIPTION OF A.LTERNATIVES 23 
Overview of Alternatives Considered 23 
Common Elements a n d Distinguishing Features of Each Alternative 25 
Expected Outcomes o f Each Alternative 26 

X. COMPARATIVE ANT ALYSIS O F ALTERNATIVES 27 
Overall Protection of Human Health and the Environment 28 
Compliance with App»licable or Relevant and Appropriate Requirements 28 
Long-term Effectiven-ess and Permanence 28 
Reduction of Toxicity^, Mobility, or Volume through Treatment 28 

Recordof Decision-Asbestos Release Site National Park Service 
Valley Forge National Historical Park i (December 2006 



Short-term Effectiveness 29 
Implementability 29 
Cost :......... 29 
State Agency Acceptance ..A. 29 
Community Acceptance 29 

XI. PRINCIPAL THREAT WASTE 31 
XII. SELECTED REMEDY 31 

Summary of the Rationale for the Selected Remedy 31 
Detailed Description of the Selected Remedy.. 31 
Summary of the Estimated Remedy Costs 34 
Expected Outcome of the Selected Remedy 34 

XIH. STATUTORY DETERMINATIONS 35 
Protection of Human Health and the Environment 35 
Compliance with Applicable or Relevant and Appropriate Requirements. 35 
Cost Effectiveness 35 
Utilization of Permanent Solutions and Alternative Treatment Technologies 

(or Resource Recovery Technologies) to the Maximum Extent Practicable 36 
Preference for Treatment as a Principal Element to Permanently and 

Significantly Reduce the Volume, Toxicity, or Mobility of Hazardous 
Substances 37 

Five-Year Review Requirements '. 37 
XrV. DOCUMENTATION OF SIGNIFICANT CHANGES 37 

REFERENCES..... 38 

RESPONSIVENESS SUMMARY.. 1 

Recordof Decision-Asbestos Release Site National Park Service, 
Valley Forge National Historical Park ii December 2006 



LIST OF TABLES 

Table 1 Svimmaryof Human Health Baseline Risk Assessment 14 
Table 2 Excess Lifetime Cancer Risk to Construction Workers : 15 
Tables Summary of the Ecological Risk Assessment 16 
Table 4 Background Concentrations as Remediation Goals 19 
Table 5 Site-Specific Human Health Remediation Goals for Contaminants of Concern 

(COCs) , : ; 20 
Table 6 Risk Management-Based Remediation Goals for Contaminants of Ecological 

Concern (CECs) 2l 
Table 7 Risk Management-Based Remediation Goals - Summary... 22 
Table 8 Nine Evaluation Criteria for Superfund Remedial Altematives 27 
Table 9 Remedial Altematives Cost Estimate Summary 30 
Table 10 Estimated Costs for the Selected Remedy 34 

) • • ' 

LIST OF FIGURES 

Figure 1 Site Location Map ;..... 4 
Figure 2 Site Map 5 
Figure 3 Baseline Human Health Risk Evaluation Conceptual Site Exposure Model.;..... 10 
Figure 4 Ecological Conceptual Site Model 12 

LIST OF APPENDICES 

Appendix A Contaminants of Concern and Concentration Ranges 
Appendix B Summary of Feasibility Study Altematives Evaluation 
Appendix C Basis for Performance Standards for the Selected Remedy 
Appendix D Remediation Areas, Depths and Volumes for the Selected Remedy 
Appendix E Detailed Cost Estimate Spreadsheets for the Selected Remedy 
Appendix F Remediation Goal Verification Procedures for the Selected Remedy 
Appendix G List and Summary of ARARs for the Selected Remedy 

Record of Decision- Asbestos Release Site 
Valley Forge National Historical Park 

National Park Service 
December 2006 



LIST OF ACRONYMS 

AMQ 
AOCs 
AR 
ARAR 
ARS 
BERA 
bgs 
CECs 
CERCLA 
COCs 
CPECs 
CVQ 
ELCR 
FEMA 
FKP 
FKP-CLRPDD 
FKP-FOOT 
FKP-I 
FKP-LQ 
FKP-MISC 
FKP-NB 
FKP-NWP 
FKP-UQ 
FS 
HHRA 
HI 
HIB 
HQ 
LOAEL 
LVQ 
MAR 
MDL 
MLE 
MQl 
MQ2 
MQ3 , 
MQ4 
NCP 
NESHAPs 
NOAEL 
NFS 
OSHA 

Amphitheater Quarry 
Areas of Concern \ ^ 
Administrative Record 
Applicable or Relevant and Appropriate Requirement ' 
Asbestos Release Site 
Baseline Ecological Risk Assessment 
Below Ground Surface 
Contaminants of Ecological Concern 
Comprehensive Environmental Response, Compensation and Liability Act 
Contaminants of Concern ) 
Contaminants of Potential Ecological Concern 
Cave Quarry 
Excess Lifetime Cancer Risk 
Federal Emergency Management Agency 
Former Keene Plant Area 
Former Keene Plant Area-County Line Road Potential Debris Dump 
Former Keene Plant Area-Plant Footprint 
Former Keene Plant Area-Impoundments 
Former Keene Plant Area-Lower Quarry 
Former Keene Plant Area-Miscellaneous Areas 
Former Keene Plant Area-Northem Buildings 
Former Keene Plant Area-Waste Piles 
Former Keene Plant Area-Upper Quarry 
Feasibility Study 
Baseline Human Health Risk Assessment 
Hazard Index ~ 
Historic Bridge 
Hazard Quotient 
Lowest Observable Adverse Effects Level 
Lower Visitor Center Quarry 
Maintenance Area Ruins 
Method Detection Limit 
Most Likely Exposure 
Maintenance Quarry 1 
Maintenance Quarry 2 
Maintenance Quarry 3 
Maintenance Quarry 4 
National Oil and Hazardous Substances Pollution Contingency Plan 
National Emission Standards for Hazardous Air Pollutants 
No Observed Adverse Effects Level 
National Park Service 
United States Occupational Safety and Health Administration 

Record of Decision- Asbestos Release Site 
Valley Forge National Historical Park IV 

National Park Service 
December 2006 



OUs 
PADEP 
PADOT 
PAHs 
PCBs 
PDQ 
PEM 
PFOl 
PLM 
PPE 
PRG 
RAGS 
RAOs 
RBCs 
RCRA 
RGs 
RI 
RME 
ROD 
SAQ 
SIB 
SVOC 
TBC 
TEM 
TtEC 
TtFWI 
USEPA 
USFWS 
VFNHP 
VOC 
WAP 
WCR 
WCRN 
WCRS 

Operable Units 
Pennsylvania Department of Environmental Protection 
Pennsylvania Department of Transportation 
Polycyclic Aromatic Hydrocarbons 
Polychlorinated Biphenyls 
Pennsylvania Department of Transportation Quarry AOC 
Palustrine Emergent Wetlands 
Palustrine Forested Broad-Leaved Deciduous Wetlands 
Polarized Light Microscopy 

. Personal Protective Equipment 
Preliminary Remediation Goal 
Risk Assessment Guidance for Superfund 
Remedial Action Objectives 
Risk-Based Concentrations 
Resource Conservation and Recovery Act 
Remediation Goals 
Remedial Investigation 
Reasonable Maximum Exposure 
Record of Decision 
Small Additional Quarry AOC 
Silicate Bank AOC 
Semi-Volatile Organic Compound 
To Be Considered 
Transmission Electron Microscopy 
Tetra Tech EC, hic. 
Tetra Tech Foster Wheeler, Inc. 
United States Environmental Protection Agency 
United States Fish and Wildlife Service 
Valley Forge National Historical Park 
Volatile Organic Compound 
Waste Pile AOC 
Waste Channel and Railbed 
Waste Channel and Railbed - North AOC 
Waste Channel and Railbed - South AOC 
Cubic Yards 

K:\3-0700-2\Valley Forge - 123\ROD\Draft ROD NFS red-line accepted I20l06.doc 

Record of Decision - Asbestos Release Site 
Valley Forge National Historical Park 

National Park Service 
December 2006 

file://K:/3-0700-2/Valley


DECLARATION 

Site Name and Location 
Asbestos Release Site (ARS) i 
Valley Forge National Historical Park (VFNHP) • "" 
Montgomery County, Pennsylvania 

Statement of Basis and Purpose 
This decision document presents the Remedial Action ("Selected Remedy") for the Asbestos 
Release Site ("the Site"), located in the Valley Forge National Historical Park (VFNHP) in 
Montgomery County, Permsylvania. The Selected Remedy was chosen in accordance with the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), as \ 
amended, and the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). 
The Selected Remedy was chosen by the Department of the Interior, National Park Service 
(NPS) pursuant to its CERCLA lead agency status. This decision is based on the Administrative 
Record (AR) file for this Site. 

The Commonwealth of Pennsylvania has concurred with the Selected Remedy outlined in this 
Record of Decision (ROD). 

Assessment of the Site 
The Selected Remedy presented in this ROD is necessary to protect the public health or welfare 
and the environment from actual or threatened releases of hazardous substances into the 
environment. 

Description of the Selected Remedy 
Under the Selected Remedy, shallow soil containing levels of contaminants that pose 
unacceptable risk to residents of, and visitors to, the VFNHP; or unacceptable risk to the 
environment, will be excavated and disposed off-site at appropriately licensed or permitted 
facilities. An estimated 52,000 cubic yards (yd^) of soil will be excavated and removed from the 
Site. Contaminants will remain deeper in the subsurface that do not present risks to residents, 
visitors, or the environment. These subsurface contaminants could pose a risk to maintenance 
and/or constmction workers who may encounter the contamination during future excavation 
activities if these workers are uninformed and unprotected. Therefore, institutional controls are 
part of the Selected Remedy to prevent exposure and protect the health of these workers. A more 
detailed discussion of the principal components of the Selected Remedy is presented in Section 
XII of the Decision Summary of this ROD. 
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Statutory Determination 
The Selected Remedy is protective of human health and the environment, cornplies with Federal 
and State requirements that are applicable or relevant and appropriate, iis cost-effective, and 
utilizes permanent solutions and altemative treatment (or resource recovery) technologies to the 
maximum extent practicable. Although the Selected Remedy may not satisfy the statutory 
preference for treatment that permanentiy and significantiy reduces the volume, toxicity, or 
mobility of hazardous substances as a principal element, this is appropriate because no 
potentially viable altemative exists for on-site treatment of the predominant contaminant type 
(asbestos) that will effectively reduce its voluine, mobility, and toxicity. The Selected Remedy, 
by excavating contaminated soil and disposing it at an appropriate off-site facility, effectively 
reduces the volume of hazardous substances present at the VFNHP, and reduces its toxicity and 
mobility by eliminating the exposure potential and isolating it fi-om potential migration pathways 
(e.g., water and wind erosion). 

Because the Selected Remedy will result in hazardous substances, pollutants, or contaminants 
remaining in subsurface soil above levels that allow for unrestricted use,' a statutory review will 
be conducted within 5 years after initiation of remedial action,'and every 5 years thereafter, to 
ensiire that the remedy is, or will be, protective of human health and the environment. 

Data Certification Checklist 
The following information is included in the Decision Summary of this ROD. Additional 
information can be found in the Administi-ative Record file for this Site. 

• Chemicals of concern and their respective concentrations (see pages 8-9, page 13, pages 
15-18, and Appendix A, Tables A-1 through A- 4) 

• Baseline risk represented by the chemicals of concern (see pages 13-18) 
• Cleanup levels established for chemicals of concern and the basis for these levels (see 

pages 19-22) 
• Current and reasonably anticipated future land use assumptions (see pages 11-13) 
• Estimated capital, annual operation and maintenance (O&M), and total present worth 

costs, discount rate, and the niraiber of years over which the remedy cost estimates are 
projected (see page 34) , 

• Key factor(s) that led to selecting the remedy (see page 31) 

Authorizing Signature 

H Date Assistant Secretary, Policy, Management and Budget 
Department of the Interior 
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DECISION SUMMARY 

L SITE NAME, LOCATION AND DESCRIPTION 

The Asbestos Release Site ("ARS" or "the Site") is located .within the Valley Forge National 
Historical Park (VFNHP) in Montgomery County, Pennsylvania (see Figure 1). The Site is 
managed by the National Park Service (NPS). VFNHP has an area of approximately 3,600 acres 
and is maintained as an active historical park and recreation area. VFNHP is comprised of 
rolling hills, open fields, wooded areas, and former limestone quarry areas. 

The Site is located in the central section of the eastern side of VFNHP and has an area of 
approximately 112 acres (see Figure 2). Surface drainage is generally towards the Schuylkill 
River, the northern boundary of the Site. The Site is divided into two operable units (OUs): the 
Keene OU and the Former State Lands OU. The Keene OU is approximately 42 acres and is 
bounded on two sides by the Former State Lands OU (approximately 70 acres). These OUs 
include 15 Areas of Concern (AOCs) which are shown on Figure 2. Only 9 of these AOCs 
require active remediation as determined in the Feasibility Study (FS), and these AOCs are 
indicated on Figure 2. Much of the Site is found along and surrounding County Line Road. 

H. SITE HISTORY AND ENFORCEMENT ACTIVITIES 

In the early 1800s, the limestone industry developed with the quarrying of limestone and 
constmction of kilns in portions of the VFNHP to produce limestone for use in agriculture. 
From the early 1890s to the 1970s, Ehret Magnesia Company ("Ehret") and its successor, Keene 
Corporation ("Keene"), manufactured asbestos insulation at a plant located within the Site. The 
pipe insulation was manufactured by pouring a slurry mix of asbestos fibers and magnesiimi 
carbonate (from the readily available dolostone present within the local limestone deposits) into 
molds. Eliret disposed of waste asbestos slurry by either pumping it through pipelines into the 
former limestone quarries, in what was then a state park, or by directing the slurry waste to a 
waste channel constmcted in a natural drainage swale that parallels a former railbed and 
ultimately discharges to the Schuylkill River. The waste slurry deposits in the abandoned 
quarries were subsequently covered with soil. 

In the 1960s, Ehret sold the plant and property to Keene. Keene continued to manufacture 
asbestos products until die plant was closed in die early 1970s. On October 13, 1976, NPS 
purchased the Keene property. On November 24,1982, following official transfer of title for the 
state park land to NPS, the Secretary of the Interior issued official notice establishing the Valley 
Forge National Historical Park as a unit of the National Park System. 

The asbestos contamination at VFNHP was identified in January 1997 during the excavation of a 
trench for a fiber optic cable through the Amphitheater Quarry AOC. In certain soil samples, 
asbestos was detected at concentrations as high as 70 percent. 
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Source: U.S.G.S. Topographic Maps (7.5 Minute) 
Valley Forge, PA Quadrangle 

Valley Forge Asbestos Release Site 

Figure 1 
Site Location Map 





The presence of high concenti-ations of asbestos caused the U.S. Environmental Protection 
Agency (USEPA) and NPS to conduct response activities that included: removal of asbestos 
contamination in some areas; covering other areas with clean soil or a cement-like soil binding 
agent and revegetating; and installing warning fencing and signs to control public access to 
contaminated areas. 

Following implementation of these response activities, a Remedial Investigation (TtFWI, 2005a) 
and Feasibility Study (NPS, 2006) were conducted to determine the nature and extent of 
contamination at the Site and to evaluate altematives for responding to contamination at the Site. 
NPS issued the Remedial hivestigation (RI) and Feasibility Study (FS) Reports in Febmary 2005 
and August 2006, respectively. The RI/FS reports are contained in the Administi-ative Record 
file for this Sitis. 

In 2002, Reinhold Industries, the corporate successor to Keene, agreed to pay NPS $500,000 to 
settle all NPS CERCLA claims against Keene at the Site. 

III. COMMUNITY PARTICIPATION 

The RI/FS and Proposed Plan for the Site were made available to the public September 22, 2006. 
These documents were placed in the Administrative Record file at the Valley Forge National 
Historical Park Welcome Center Desk and the NPS Environmental Management Program office 
in Boulder, Colorado. The Proposed Plan was also made available on the NPS website from: 
http://parkplanning.nps.gov by selecting "Valley Forge NHP", then "Clean-up of the Asbestos 
Release Site....", then "Document List", then "Proposed Plan...". The public was invited to use 
this website to submit comments. Additional information about the Site is available on the 
VFNHP website: www.nps.gov/vafo/. The Notice of Availability of diese documents was 
published in the Philadelphia Inquirer and the Pottstown Mercury on September 17, 2006. A 
public comment period was held from September 22, 2006 to November 6, 2006. In addition, a' 
public meeting was held on September 28, 2006, at the Education Center at VFNHP to present 
the Proposed Plan. NPS representatives explained the Preferred Altemative and other 
altematives that were considered and answered questions from the public. Oral comments and 
questions were received at the meeting. The National Park Service's responses to comments 
received during the comment period are presented in the Responsiveness Summary, which is 
included at the end of this ROD (see page RS-1). 

IV. SCOPE AND ROLE OF THE REMEDIAL ACTION 

The overall Site Remedial Action strategy is to clean up the Site to achieve formulated 
remediation goals (RGs) so that the Site will not present unacceptable risk to recreational 
visitors, workers, residents, or relevant ecological receptors. The Selected Remedy includes 
excavation of all shallow soil that contains contaminants exceeding RGs; characterization of all 
excavated material for off-site disposal; and disposal of the material at an appropriately 
permitted facility (either an off-site landfill or a Resource Conservation and Recovery Act 
(RCRA) hazardous waste disposal facility, as appropriate). The entire disturbed area will be 
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backfilled with clean soil, graded, and re-vegetated to minimize erosion and return the area to a 
natural state. In addition, institutional confrols will be put in place to manage and confrol 
potential future exposure by Park maintenance and/or constmction workers to deep 
contamination that will remain in place. A more detailed discussion of the principal components 
of the Selected Remedy is provided in Section XII. 

V. SITE CHARACTERISTICS 

Site Overview -
As noted above, the Site covers approximately 112 acres (see Figure 2). Topographic relief in 
the Site is generedly low to moderate with elevations ranging from 80 to 200 feet above mean sea 
level. More moderate relief is associated with karst terrain and quarry areas. Natural surface 
features in the Site include rolling hills, caves and sinkholes, open fields and wooded areas. 
Anthropogenic features include former quarry areas, roads, parking lots, and Park buildings. 

The general flow pattern within the Site watershed is from southwest to northeast. The Waste 
Channel, which receives stormwater runoff from the Site, starts approximately mid-site near the 
location of the Former Keene Plant and discharges to the Unnamed Tributary that discharges to 
the Schuylkill River west of the Route 422 Bridge. The Waste Channel is intermittent and the 
Unnamed Tributary to the Schuylkill is perennial. Together they form the main conduit for 
surface runoff for the area associated with the Site. Locally, quarries, caves, and sinkholes 
conti-ol some drainage. 

Floodplain 
Mapped floodplains in the Site vicinity are associated solely with the Schuylkill River. Most of 
the Site is located within an area determined by FEMA to be outside the'500-year floodplain. 
Fourteen of the 15 AOCs are entirely outside of the 500-year floodplain and only a small portion 
of the Waste Channel and Railbed AOC is within designated flood zones. The exfreme northem 
portion of the Waste Chaimel and Railbed AOC near the Schuylkill River is subject to 100-year 
and 500-year flooding. The 100-year flood elevation for this region of the Schuylkill River is 
approximately 82 feet above mean sea level, which incorporates most of the outlet area of the 
Unnamed Tributary north of the active east/west Norfolk-Southern rail line crossing. 

Wetlands 
Two wetland habitat types were identified in the RI within the Site's AOCs: palustrine forested 
broad-leaved deciduous wetiands (PFOl).and palustrine emergent wetiands (PEM). 

The forested wetland extends approximately 300 feet along the Unnamed Tributary in the Waste 
Channel and Railbed AOC from the Schuylkill River southward. Palustrine emergent wetlands 
were identified in the Quarry and Impoundment portions of the Former Keene Plant AOC. 
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Archeologicallv Sensitive Areas 
The RI identified five archeologically sensitive areas within the Site: 

• The Northem Building Area within the Former Keene Plant AOC; 
• The Miscellaneous Area within the Former Keene Plant AOC; 
• The Historic Bridge AOC; 
• The Maintenance Area Ruins AOC; and 
• Portionsof the Waste Channel and Railbed AOC. 

Additional archeological surveys will be needed for those archeologically sensitive areas that 
will be disturbed as a result of the Selected Remedy to properly identify historic and cultural 
resources. These resources will need to be avoided or impacts on them mitigated during 
excavation. 

Results of Remedial Investigation 
Field investigations to support the RI were conducted from June 2002 through December 2002 
and June 2004 through July 2004. These investigations included: 

Geophysical surveys; 
Surface and subsurface soil sampling and analysis; 
Background soil sampling and analysis; 
Monitoring well installation; 
Groundwater sampling and analysis; ' 
Surface water sampling and analysis; 
Sediment sampling and analysis; 
Surveying and mapping of sample locations and other important features; 
Ecological survey; and 

Human population survey. • 

The results of these investigations are summarized below. 

Soil 
During the RI, over 1,600 surface and subsurface soil samples were collected from the Site and 
analyzed for asbestos, artd over 200 samples were analyzed for other contaminants (volatile 
organic compounds (VOCs), semi-volatile organic compounds (SVOCs), metals, pesticides, and 
polychlorinated biphenyls (PCBs)). 
Within AOCs, asbestos was detected in surface soil samples collected between 0.5 feet and 1.5 
feet below ground surface with concentrations ranging from 1% to greater than 10%. The most 
concentrated areas of asbestos detections were in the Waste Channel and Railbed AOC. 

Although VOCs, pesticides, and PCBs were detected in soil samples from a few locations, 
concentrations of these substances were too low to be a concem (i.e., they do not exceed RGs 
and do not pose unacceptable health or ecological risks). 
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A subset of the SVOCs, called polycyclic aromatic hydrocarbons (PAHs), and three metals (lead, 
mercury, and arsenic) were measured in some soil samples at levels that may cause unacceptable 
risks to humans and/or ecological receptors (see the risk discussion below). 

Groundwater 
A total of eight groundwater monitoring wells were installed and sampled several times during 
the RI. No contaminants at levels of concem were detected. 

Sediment and Surface Water 
Analytical results from sediment samples taken at the Site indicate the presence of asbestos, 
VOCs, SVOCs, pesticides, and PCBs in the sediments of the Schuylkill River and the Unnamed 
Tributary, the primary surface water drainage outlet from the Site. The data indicate that 
upsfream sources are larger contributors to sediment contamination in the Schuylkill River than 
discharges from the Unnamed Tributary. Results of sediment macroinvertebrate community 
analyses performed during the RI indicated no significant adverse effects to the 
macroinvertebrate community from contaminants in the sediments. Contaminated sediments in 
the Unnamed Tributary, however, were found to be a potential source of human health risk. 

No contaminants at levels of concem were detected in surface water samples from the Schuykill 
River or the Unnamed, Tributary. 

Conceptual Site Model 
Conceptual site and pathway analysis models were developed to evaluate exposure of potential 
Park users and ecological receptors to Site contaminants in the human health and ecological risk 
assessments (see Section VII). The human health risk assessment identified four types of current 
or future Park users: 

• Adult on-site Park worker; 
• Adult construction worker; 
• Adult and child recreational users; and 
• Adult and child residents. 

. . _ j , • 

The exposure points and media evaluated were: surface soil, subsurface soil, sediment, and 
surface water; and exposure routes were: inhalation, dermal absorption, and incidental ingestion. 
Complete exposure pathways were evaluated for human health risk. The conceptual ̂ ite model 
for human exposure to site contaminants is presented in Figure 3. 

The ecological risk assessment identified terrestrial and aquatic receptor groups and constmcted 
a simplified food chain model. The terrestrial receptors evaluated as representative were: 

Plants; 
Soil invertebrates; 
Insectivorous small mammal (short-tailed shrew); 
Insectivorous bird (American robin); 
Omnivorous bird (mallard duck); 
Piscivorous mammal (mink); ^ 
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Figure 3 
Valley Forge National Historical Park Asbestos Release Site (VFNHP-ARS) 
Baseline Human Health Risk Evaluation Conceptual Site Exposure Model 
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• Carnivorous mammal (red fox); 
• Carnivorous bird (red-tailed hawk); 
• - Herbivorous small mammal (eastern cottontail); and 
• Herbivorous large mammal (white-tailed deer); 

The following aquatic receptor groups were evaluated: 
• Plankton; 
• Freshwater fish; and 
• Benthic macroinvertebrates. 

The exposure pathways evaluated were: direct contact with soil or sediment, inhalation, dietary 
ingestion of contaminated prey, and incidental ingestion of soil or sediment. The conceptual site 
exposure model for ecological receptors is presented in Figure 4. 

VI. CURRENT AND FUTURE SITE AND RESOURCE USES 

Current On-Site Land Uses 
AOCs within the Site currenUy are fenced and posted to discourage use of the contaminated 
areas, thereby preventing exposure. If this were not the case, the Site would be used fully for all 
appropriate park uses, including public use and enjoyment. The AOCs within the Site have not 
been improved, for example, for historic interpretation or recreational facilities such as trails or 
picnic areas due to the current presence of contamination. The Waste Channel and Railbed AOC 
provides drainage for precipitation. The AOCs provide habitat for terrestrial plants and animals. 

Current Land Use of Surrounding Properties 
The Site is within and surrounded by VFNHP-managed property. County Line Road passes 
through the Site (see Figure 2). The surrounding uses within VFNHP include the Park 
Headquarters, Park Maintenance facilities, and residences that are occupied by NPS employees. 
Thus, recreation, park maintenance, residences, and fransportation are land uses on surrounding 
VFNHP property. 

VFNHP is immediately surrounded by residences to the southeast, southwest, and west; Route 
422 and King of Pmssia (population 18,511) to the east; fields, woodlands, a railroad line and the 
Schuylkill River to the north; and fields and woodlands to the west and southwest. Other cities 
and towns within a five mile radius of VFNHP include Norristown (31,282) to the northeast; 
Audubon (6,549) to the North; Phoenixville (14,788) to the northwest; Devon-Berwyn (5,067) to 
the south; and Paoli (5,425) to the southwest. To the east is Upper Merion Township, population 
approximately 26,863, which includes King of Prussia and is a major center for economic 
activity. Upper Merion Township includes office and retail developments that employ more 
people than any other municipality'in Montgomery County. Tredyffrin Township is located to 
the south of VFNHP and has a population of approximately 29,062. This township is mainly 
agricultural with some residential and industrial areas. Schuylkill Township, located to the west 
of VFNHP in Chester County, has a population of approximately 6,960 and is more rural than -
the other surrounding townships. To the north of VFNHP is Lower Providence Township, 
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Figure ^ ^ 
Valley Forge National Historical Pai^Pbestos Release Site (VFNHP-ARS) 

Ecological Conceptual Site Model 



population approximately 22,390, which includes residential, commercial, industrial, and open 
space land uses. Sections of Lower Providence Township include the communities of Trooper, 
Eagleville, Evansburg, and Audubon. To the northeast of VFNHP is West Norristown Township 
with a population of approximately 14,901. Areas within West Norristown Township, which is 
mainly residential with light industrial and recreational areas, include the communities of 
Jeffersonville, Trooper, and Port Indian. 

Future On-Site Land Uses 
The future on-site land uses will include recreation and historic preservation because the Site is 
within the VFNHP. The development of additional recreational facilities and historic 
interpretive areas are likely future land uses. Also, some areas may remain undeveloped and 
thus provide wildlife habitat iii an otherwise urban area. The NPS Organic Act, which governs 
uses of Park Service lands, requires the conservation of the Park and its resources for the 
unimpaired enjoyment of future generations, so future use as parkland is assured. 

Future Use of Surrounding Properties 
The VFNHP property surrounding the Site will continue in park use as described above. In 
addition to the public areas, the maintenance area and residences for Park employees are likely 
future uses. The Organic Act confrols use of this property as described above. 

The surrounding areas outside the park will likely remain in commercial and residential use as 
they are cunently; with the likelihood that population wilLincrease_in_ t̂heregion_ov_er time. 

Current and Future Natural Resource Uses 
Natural resources at the Site include groundwater and woodland. The groundwater is not used 
for water supply. The woodland is maintained for ecological health and Park use and enjoyment. 
Future use of the resources is expected to remain the same as current use. 

VII. SUMMARY OF SITE RISKS 

Summary of Human Health Risk 
The baseline human health risk assessment (HHRA) (TtFWI, 2005b) estimates what risks the 
Site poses if no action were taken. It provides the basis for taking action and identifies the 
contaminants and exposure pathways that need to be addressed by the Remedial Action. This 
section of the ROD summarizes the results of the HHRA for the Site. 

The Contaminants of Concem (COCs) at the Site are asbestos, PAHs, leadj and arsenic in soil 
and sediment. The risk characterization process quantitatively examined potential exposures to 
the COCs along specific pathways and routes of exposure as described in the conceptual site 
model discussed above. Exposure scenarios based on current and future use were developed for 
complete exposure pathways, and quantitative risk assessment was performed for those 
scenarios. Receptor groups evaluated were child and adult Park visitors, child and adult Park 
residents. Park maintenance workers, and constmction workers. 
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AOCs were identified during the Remedial Investigation (RI) based on former on-site activities, 
known waste disposal practices, and topographic boundaries (see Figure 2). Human health risk 
was evaluated for all AOCs. Residential exposure was only evaluated for the Waste Channel and 
Railbed-North AOC, the AOC nearest park residences. 

Residential exposure was based on concenfrations of contaminants in surface soil and sediment 
(0-2 ft below groimd surface) and surface water in the Waste Channel and Railbed-North AOC. 
For all other receptor groups, exposure to COCs in surface soil and sediments was evaluated in 
all AOCs. Exposvire to sub-surface soil was also evaluated for the construction worker scenario. 
The exposure point concentration was based on the Reasonable Maximum Exposure (RME) 
concenfration in surface soil and sediments (and in subsurface soil for the constmction worker 
exposure scenario). The routes of exposure evaluated for all receptor groups were incidental 
ingestion, dermal absorption, and inhalation of particulates. . 

Risk from carcinogenic COCs was described in terms of excess lifetime cancer risk. The HHRA 
was based on exposure in each AOC proportional to the surface area of the AOC to the total area 
of the Site, an assumption representing equal visitation to all areas of the Site. However, the 
exposure assumption for a constmction worker also included an assumed 6-month duration 
exposure within single AOCs to represent a construction project scenario. For non-carcinogenic 
COCs, except lead, risk was described in terms of a Hazard Index (HI) expressed as the sum of 
quotients of the exposure dose divided by the reference dose for adverse effects. Lead risk 
evaluation was based on predicted lead levels in blood using the adult and child models approved 
by USEPA. 

Tables 1 and 2 summarize the findings of the HHRA for all receptor groups and for constmction 
workers, respectively. . 

TABLE 1 
SUMMARY OF HUMAN. HEALTH BASELINE RISK ASSESSMENT 

Receptor Group 

Recreational User - Adult 
Recreational User - Child 
Resident — Adult 
Resident - Child 
Park Maintenance Worker 
Construction Worker 

Excess Lifetime Cancer 
Risk (ELCR)' 

RME 
1.4x10-= 
2.2x10-' 
7.4 x 10-' 
8.3x10"' 
4.3 X 10-' 
5.9 X 10"' 

Hazard Index (HI) 

RME 
1.5x10"' 
1.3x10-' 
8.1x10"' 
7.2x10"' 
4.9x10-' 
3.8x10-' 

' Based on exposure in each AOC proportional to surface area of AOC to total surface 
Area of Site. Excess risk determined from exposure to asbestos, arsenic and PAHs 
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E X C E S S L I F E T I M E CANCER R I S K T O CONSTRUCTION W O R K E R S 

Locat ion Excess Lifetime Cancer Risk (RME): 
Sitewide exposure proportional to area of AOCs 5.9x10" 
Exposure During 6 Months Within a Single AOC 
Amphitheater Qviarry AOC 2.9 xlO"" 
Waste Channel and Railbed South AOC 1.4x10 
Former Keene Plant - Upper Quarry AOC 1.7 X 10 

The assumptions used in the HHRA process were conservative so that the fmal results tended to 
overestimate rather than underestimate risk from exposure to COCs. The assumed levels of 
activity in the AOCs that were used to develop the exposure scenarios were higher than what 
occurs at the present time or would likely occur in the futijre. According to the NCP, the lifetime 
excess cancer risk should fall within or below the range of one excess cancer case in 10,000 
individuals (1 x 10^) to one excess cancer case in 1,000,000 individuals (1 x lO" )̂. Only the 
constmction worker scenarios within individual AOCs (see Table, 2) resulted in excess risk 
greater than one in 10,000. The other exposures were between one in 10,000 and one in 
1,000,000 excess risk. All of the His were less than one, indicating that non-carcinogenic risk 
was unlikely. Modeled blood lead levels for the child and adult resident and the consthaction 
worker, however, were found to exceed USEPA recommended levels. Based on these results, 
the NPS has determined that further response action is necessary and that the Selected Remedy 
will reduce risk from carcinogens and lead to acceptable levels. 

Summary of Ecological Risk 
The Screening Level Ecological Risk Assessment identified the following Contaminants of 
Potential Ecological Concem (CPECs): asbestos, metals, pesticides, PCBs, PAHs, other SVOCs, 
and a limited number of VOCs. These contaminants were evaluated in the Baseline Ecological 
Risk Assessment (BERA) (TtFWI, 2005c) to determine if they were Contaminants of Ecological 
Concem (CECs). Aquatic and terrestrial commvmities were evaluated as shown in the 
conceptual site model discussed above. The results of the BERA are summarized in Table 3. 
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Summary of the Ecological Risk Assessment 

Receptor Group 

Benthic Community . 
Pelagic Aquatic 
Community 
Terrestrial Plants 
Soil Invertebrates and 
Microbial Process 
Insectivorous Mammals 

Insectivorous Birds 

Omnivorous Birds 
Piscivorous Mammals 
Carnivorous Mammals , 

P Carnivorous Birds 
Small Herbivorous 
Mammals 
Large Herbivorous 
Mammals 

Area of Concern (AOC) 

--
— . 

-
Amphitheater Quarry & 
Historic Bridge 
Maintenance Area Ruins, 
Permsylvania Department of 
Transportation Quarry & 
Waste Chaimel and Railbed 
Waste Chaimel and Railbed 
& Small Additional Quarry 
Maintenance Quarry 3 

Maintenance Area Ruins 

--
— 
— 

. ~ • • 

Amphitheater Quarry & 
Historic Bridge 

~ 

Contaminants of 
Ecological 

Concern (CECs) 
~ 
— 

— 
Asbestos 

Mercury 

Lead 

4,4'-DDT 

4,4'-DDE 

~ 
~ 
Asbestos 

, ~ . 
Asbestos 

— 

Principle Exposure Route 
Identified 

-
— 

-
NA 

Ingestion of Terrestrial 
Invertebrates 

Ingestion of Terrestrial 
Invertebrates 
Ingestion of Terrestrial 
Invertebrates 
Ingestion of Terrestrial 
Invertebrates 

-
~ 

Incidental Ingestion of 
Surface Soil 

Incidental Ingestion of 
Surface Soil 

— • 

Toxicological 
Endpoint 

--
~ 

-
Moisture 
Reduction 
Mortality + 
weightless 

Reproductive 
Impairment 
Reproductive 
Impairment 
Reproductive 
Impairment 

~ 
-

Gastrointestinal 
Inflammation' 

~ 
Gastrointestinal 
Inflammation' 

~ 

Notes: ^ 
NA: Not Applicable 
- No COCs identified in any of the AOCs 
' End point not a population level effect , 

The aquatic communities were evaluated by direct methods: a direct community assessment in 
the case of benthic macroinvertebrates; and aquatic toxicity tests for the pelagic community. The 
BERA determined that there were no significant risks for the aquatic communities. 

The terrestrial plant community was evaluated based on a comparison of surface soil 
contaminant data to screening level benchmarks for phytotoxicity and direct observations of 
vegetation. While soil concentrations of some metals greater than benchmark values were found 
in some AOCs, the lime-rich soil reduces the bioavailability of metals, and no observations of 
stressed vegetation or areas devoid of vegetative cover were noted. The BERA determined that 
there were no significant risks for the terrestrial plant communities. 
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The terrestrial soil invertebrate and microbial process assessment endpoint relied upon two lines 
of evidence: 1) comparison of analytical data to screening level benchmarks deemed protective 
of soil invertebrates and microbial processes; and, 2) comparison of analytical data to 
background concentrations. Results of the evaluation indicated that soil invertebrates (i.e., 
earthworms) may be at risk of moisture reduction from expostare to asbestos in the Amphitheater 
Quarry and Historic Bridge AOCs, and therefore asbestos was retained as a CEC. 

For insectivorous small mammals (short-tailed shrew), exposure to CECs in surface soil in the 
Maintenance Area Ruins, Pennsylvania Department of Transportation Quarry, and Waste 
Channel and Railbed AOCs was identified as posing potential risk from mercury and vanadium 
in soil. Evaluation ofthese risks indicated that exposure was comparable to background 
exposure dosages for both metals; however, mercury was retained as a CEC due to its high 
potential for bioaccumulation. 

For insectivorous small birds (American robin), exposure to one CPEC, lead, iri surface soil 
indicated potential risk of reproductive impairment. Lead was therefore retained as a CEC (and 
is also a COC for human receptors). Potential risks of reproductive impairment were determined 
for 4,4'-DDT concentrations in Maintenance Quarry 3 AOC surface soil and 4,4'-DDE 
concentrations in the Maintenance Area Ruins AOC due to exceedence of the no observed 
adverse effects level (NOAEL)i although the calculated effects levels from Site data did not 
exceed the lowest observed adverse effects level (LOAEL). These pesticides were retained as 
CECs due to their high potential for bioaccumulation. 

For omnivorous birds (mallard duck), a low risk from magnesium exposure was identified from 
the near-shore Schuylkill River and Unnamed Tributary. However, comparison to the 
background concentration of magnesium revealed similar concentrations, and magnesium was 
not retained as a CEC. No other CECs were identified for omnivorous birds. 

For piscivorous mammals (mink), the risk assessment and background evaluations did not 
identify significant risk from exposure to heavy metals, PCBs, pesticides, SVOCs, and VOCs for 
the near-shore Schuylkill River and Unnamed Tributary. Therefore, no CECs were identified for 
piscivorous mammals. 

Camivorous mammals (red fox) were found to be exposed to asbestos fibers via incidental 
ingestion of soil on a site-\yide basis, based on evaluation of exposure pathways and modeling 
results. The toxicological endpoint for this exposure was potential risk of minor gastrointestinal 
inflammation. This endpoint did not produce a population level effect. A finding of low/no risk 
associated with exposure to heavy metals, PCBs, pesticides, SVOCs, or VOCs was determined 
for camivorous mammals. Therefore, no CECs were identified for camivorous mammals. 

No risks from exposure to heavy metals, PCBs, pesticides, SVOCs, and VOCs were identified 
for camivorous birds (red-tailed hawk) utilizing the habitats of the Site. Therefore, no CECs 
were identified for camivorous birds. 
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Potential risk of reduced grow t̂h from exposure to magnesium was identified for small 
herbivorous mammals (eastern cottontail) in some AOCs. However, because magnesium is an 
essential nutiient, it was not considered a CEC. No other CECs were identified for herbivorous 
mammals., , 

No risks from exposure to heavy metals, PCBs, pesticides, SVOCs, and VOCs were identified 
for large herbivorous mammals (white-tailed deer) utilizing the habitats of the VFNHP ARS, 
therefore no CECs were identified for herbivorous mammals. 

In summary, the Baseline Ecological Risk Assessment identified the following CECs for the 
Site: asbestos, lead, mercury, 4,4'-DDE, and 4,4'-DDT as summarized in Table 3. During risk 
management, it was determined that fijrther action to reduce risk from 4,4'-DDE and 4,4'-DDT 
was not warranted because exposure point concentiations based on the RME concentrations were 
between the NOAEL and LOAEL for the American robin, uncertainties in the food chain model 
assumptions overestimated the effect, and the BERA did not result in an HI >1 for other potential 
receptors. Therefore, the need for Remedial Action to address risks to ecological receptors was 
based on the other CECs: asbestos, lead, and mercury. 

Basis for Taking Action 
Based on the findings of the human health and ecological risk assessments, which, identified 
asbestos, arsenic, lead and PAHs as presenting unacceptable human health risks, and asbestos, 
mercury and lead as presenting unacceptable ecological risks, the Remedial Action selected in 
this Record of Decision is necessary to protect the public health or welfare or the environment 
from actual or threatened releases of hazardous substances into the environment. 

VIII. REMEDIAL ACTION OBJECTIVES 

The following Remedial Action Objectives (RAOs) were formulated to guide the development of 
remedial altematives for the Site: 

• Prevent direct contact (i.e., incidental ingestion, inhalation, and dermal absorption) by 
human and ecological receptors with contaminated soil above acceptable risk levels; 

• Eliminate or minimize contaminant-related constraints to the fiill utilization of Park 
resources for all appropriate purposes consistent with NPS mandates; and 

• Attain federal and state ARARs. 

The following is a description of the development of Site-specific human health and ecological 
risk-based RGs for the Site. If the calculated human health or ecological-based RGs were less 
than Site-specific background concentrations, the Site-specific background concentrations were 
used as the RGs. All three metals identified as COCs or CECs are naturally-occurring and 
present in Site background soil samples. Site-specific background concentrations are presented 
in Table 4. 
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TABLE4: . / • . . j 
BACKGROUND CONCENTRATIONS AS REMEDIATION GOALS 

COC or CEC 
Arsenic 

1 Lead 
1 Mercury 

Surface Soil (mg/kg) 
12.8 
64.7 
0.15 

Subsurface Soil (mg/kg) 
12.4 
38.6 
0.17 

Human Health Risk-Based Remediation Goals 
Selection of Human Health Target Risk Levels 
USEPA's Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions 
(USEPA, 1991) indicates that response action is generally warranted at a site when the 
cumulative excess cancer risk is greater than 10"̂  or the HI exceeds 1.0 based on RME 
assumptions. It is generally appropriate to develop risk-based RGs for media where RGs are not 
clearly defined by ARARs. Generally, risk-based RGs are not needed for any chemicals in a 
medium with a cumulative excess cancer risk of less than 1 in 10"̂  and/or a Hl'less than or equal 
to 1.0, or where the RGs are clearly defined by ARARs. 

Two primary factors have been considered for the Site in setting carcinogenic risk management-
based RGs within the NCP-prescribed range of 1x10"^ to 1 x 10'^: 

- • Key uncertainties identified in the HHRA process tended to over-estimate site risks; and 
• The Site is located within a unit of the National Park System. 

Assumptions introduced into the HHRA process were conservative in nature such that the final 
risk and hazard results tended to overestimate, rather than underestimate, the potential impacts of 
exposure to Site COCs. Therefore, a target risk level of 1 x 10'̂  is considered protective and has 
been selected for the Site as the basis for the RGs. Consequently, risk-based RGs were 
calculated for combinations of AOC, media, receptors, and COCs where risks greater than 10'̂  
or His greater than^ 1.0 were determined to be present. Attainment of these risk-based RGs 
assumes that there will be no permanent or long-term impairment of the use emd enjoyment of 
the resources at the Site, as required by the NPS Organic Act. 

Development of Human Health Remediation Goals 
As discussed above, COCs presenting human health risks greater than the target risk level of 10"̂  
are asbestos, arsenic, and potentially carcinogenic PAHs. 

Because of the very limited number of locations where lead was identified as a COC, Site-
specific cleanup goals were not developed. Instead, the USEPA-recommended screening values 
were used as risk-based RGs; USEPA recortimends 400 mg/kg as a lead screening level for 
surface soil and 1,000 mg/kg as a lead screening level for subsurface soil under residential land 
use (USEPA, 1994). For commercial/industrial sites the lead screening level is 710 mg/kg 
(USEPA, 2001). 
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Risk-based RGs for asbestos, arsenic, and PAHs were conservatively calculated by assuming that 
the entire duration of exposure is spent within a single AOC (rather than proportionate to the 
surface area of the AOC to the total surface area of all AOCs as was assumed in the HHRA). 
This assumption is particularly conservative for recreational visitors to the Park as it is unlikely 
that a Park visitor would spend significant amounts of time within a single AOC (an hour a day, 
3 days a week, 50 weeks a year for 30 years was the assumed exposure duration). Furthermore, 
it is the,NPS' intent that all AOCs will be readily accessible to park visitors consistent with the 
requirements of the Organic Act. It is conceivable, however, that a significant portion of a 
constmction worker's time could be spent within a single AOC for the duration of a particular 
constiuction project. Under these circumstances, and based on the results of the HHRA, risks 
may exceed 10"̂  for a constmction worker in the Upper Quarry portion of the Former Keene 
Plant AOC, the southern portion of the Waste Channel and Railbed AOC, and the Amphitheater 
Quarry AOC (see Table 2). These constmction worker risk estimates and corresponding RGs are 
conservative in that they do not take into account the use of dust suppressants or personal 
protective equipment that would likely be used by constmction .woirkers to reduce exposure to 
asbestos during road or other constmction. 

The Human Health-based RGs are summarized in Table 5. 

T A B L E S • 
SITE-SPECIFIC HUMAN HEALTH REMEDIATION GOALS FOR 

CONTAMINANTS OF CONCERN (COCs) 
COC 

Asbestos 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Lead 

Units 

% 

mg/kg 
mg/kg 
mg/kg 

^ mg/kg 
mg/kg 
mg/kg 
mg/kg 

Resident 
Remediation Goal 

Target Risk level 
10 ' 

0.7 TEM 
• 2.7 PLM 

12.8' 
6.5 
0.6 
6.5 
0.6 
6.5 

400' 

Construction 
Worker 

Remediation 
Goal' 

Target Risk level 
10* 

0.4 TEM 
1.5 PLM. 

232 
435 
41.0 
429 
41.2 
NA 
710' 

Park Maintenance 
Worker 

Remediation 
Goal' 

Target Risk level 
10-' 

,1.9 TEM 
7.6 PLM 

17.7 
24.4 
2.3 

24.4 
2.3 

24.4 
710' 

Site Visitor 
Remediation Goal 

Target Risk level 
1 0 ' 

49 TEM 
190 PLM 

16.7 
'23.4 

2.2 
23.4 
2.2 

23.4 
NA 

' Worker exposure to surface soil only, calculated carcinogenic risk for subsurface soil exposure was less than 1x10"'' 
^ Site-specific background 
^ Based on USEPA recommended risk based screening criteria 
TEM = analyzed by Transmission Election Microscopy 
PLM = analyzed by Polarized Light Microscopy 
NA = Not Available , 
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Ecological Risk-Based Remediation Goals 
Selection of Target Risk Levels for Ecological Receptors 
USEPA's Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions (USEPA, 1991) 
indicates that, in assessing the potential for unacceptable risk to ecological receptors, a critical question to 
be answered is "At what level of ecological organization should risk be evaluated?" or "What is 
ecologically significant?" The National Park System, including the ecological systems within the Park 
System, is considered to be among the most highly valued of all public land resources. As a result, a 
conservative approach is appropriate in evaluating if identified risks in units of the National Park System 
are ecologically significant and should therefore be remediated. Given the degree of assessment 
uncertainty at the Site and the sensitivity of estimating risk to ecological resources within a unit of the 
National Park System, the ecological RGs are based on contaminant concentrations that would yield HQ 
values of 1. These RGs are shown in Table 6 below. In some cases contaminant concentrations would 
have to be reduced to below background to achieve an HQ of 1. For these siUiations, background (for 
naturally-occurring analytes) is identified as the remediation goal. 

The following AOCs were identified as presenting a risk based on the ecological assessment 
endpoints in the BERA: 

• Waste Channel and Railbed AOC: Lead bioaccumulation within the food chain resulting 
in the excess risk of reproductive impairment in insectivorous birds (American robin). 

• Maintenance Area Ruins. Pennsvlvania Department of Transportation Ouarrv. and Waste 
Channel and Railbed AOCs: Mercury bioaccumulation witiiin the food chain resulting in 
die excess risk of premahire mortality and weight loss in insectivorous small mammals. 

• Amphitheater Ouarrv and Historic Bridge AOCs: Excess risk fi-om moisture loss due to 
direct contact with asbestos in soil to soil invertebrates (earthworm). i 

Ecological risk is managed to protect populations, not individuals, unless threatened or 
endangered species are involved. The BERA did not identify any threatened or endangered 
species potentially impacted by Site contaminants. 

- \ • . ' 

The ecological risk-based RGs for CECs are presented in Table 6. 

T A B L E 6 
RISK MANAGEMENT-BASED REMEDIATION (GOALS FOR 

CONTAMINANTS OF ECOLOGICAL CONCERN rCECsV 

CEC 

Asbestos 
Mercury 
Lead 

;;:: '-^.VlInits- •••.̂ ;;: 

% 
mg/kg 
mg/kg 

Soil Invertebrates 
(Earthworm) 

0.45' 
0.15' 
500' 

Insectivorous 
Mammal 

(Short-taUed 
Shrew^ 
H0<1 , 
0.15" 

H0<1' 

Insectivorous Bird 
(Americian Robin) 

NA' 
0.15" 
64.7" 

' Benchmark value (Efi-oymson, et al., 1997) 
^HQ<1 Calculated hazard quotient was less than 1 indicating insignificant risk 
^ NA = Not a CEC for the receptor group 
'' Site Specific Background 
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Remediation Goal Verification 
Consistent with the requirements in Appendix F to this ROD, a remediation goal verification 
program will be adopted that provides assurance that when determinations are made under the 
verification program that the Site remediation goals are met, such determinations are correct. 
The number of verification samples taken will be sufficient to provide assurance tiiat the relevant 
human and ecological receptors can safely use the Site, consistent with the analyses provided in 
the Site human health and ecological risk assessments. 

Summary 
The overall risk management-based remediation goals (human healdi and ecological risk) for the 
Site are presented in Table 7. 

• T A B L E ? 
R I S K MANAGEMENT-BASED R E M E D I A T I O N GOALS - SUMMARY 

C O C / C E C 

Asbestos 

Arsenic 

Beiizo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 

Indeno( 1,2,3-cd)pyrene 

Lead-Surface 0-0.5' 

Lead - Sub-surface 
>0.5 ' 

Mercury 

Units 

% 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Waste Channel R a i l b e d - N o r t h AOC 

Remediation 
Goal 

0.4 TEM 
1.5 PLM 

12.8 

6.5 

0.6 

6.5 

0.6 

6.5 

64.7 

400 

0.15 

Q Basis.,•••..• 

Construction Worker 
Risk 10-' 

Site-Specific 
Background' 

Resident Child/Adult 
Risk 1 0 ' 

Resident Child/Adult 
Risk 10"' 

Resident Child/Adult 
Risk 10"' 

Resident Child/Adult 
Risk 10"' 

Resident Child/Adult 
Risk 10"' 

Site-Specific 
Background^ 

USEPA Screening 
Criteria Residential 

Site-Specific 
Background^ 

All other AOCs 

Remediation 
Goal 

0.4 TEM 
1.5 PLM 

12.8 

23.4 

2.2 

23.4 

2.2 

23.4 

64.7 

710 

0.15 

.̂ .T ;̂-V:..M-;;-Basis'::: 

Construction Worker 
Risk 10"' 

Site-Specific 
Background' 
Site Visitor 

Risk 10"' 
Site Visitor 

Risk 10"' 
Site Visitor 

Risk 10"' 
Site Visitor Risk 

10-' 
Site Visitor 

Risk 10"' 
Site-Specific 
Background^ 

USEPA Screening 
Criteria Worker 

Site-Specific 
Background' 

' Calculated hunian health risk-based exposure point concentration at 1x10" ' risk level was less than site-specific 
background concentration, so site specific background concentration was set as the RG. 

^ Calculated ecological exposure point concentration for lead that resulted in an HQ>1 for insectivorous bird was.less than 
the site specific background concentration. Therefore, t he RG was set at the site-specific background concentration. 

^ Calculated ecological exposure point concentration for mercury that resulted in an HQ>1 for insectivorous small mammal 
was less than the site-specific background concentration. Therefore, the RG was set at the site-specific background 
concentration. 

TEM = analyzed by Transmission Election Microscopy 
PLM = analyzed by Polarized Light Microscopy 
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IX. DESCRIPTION OF ALTERNATIVES 

The following comprehensive remedial altematives were developed and evaluated in the FS: 

FS Altemative 1: No Action v 
FS Altemative 2: Capping with Limited Excavation and Off-site Disposal 
FS Altemative 3 a: Soil Stabilization witii Limited Capping and Excavation 
FS Altemative 3b: Soil Stabihzation with Limited Excavation 
FS Altemative 4: Shallow, Excavation with Off-Site Disposal 
FS Altemative 5: Complete Excavation with Off-site Disposal 
FS Altemative 4 is the Selected Remedy. Each of the altematives is fiirther described below. 

Overview of Alternatives Considered 
FS Altemative 1: No Action / 
The No Action altemative provides a baseline for evaluation of the altematives and is required 
for inclusion in the FS by the NCP. Under this altemative, no cleanup or containment measures 
regarding Site contamination would be taken. 

FS Altemative 2: Capping with Limited Excavation and Off-site Disposal 
The Capping altemative involves containment/isolation of contaminated soil through placement 
of a 1.5 foot thick soil cap covered with 0.5 feet of topsoil. Following cap construction, the area 
would be planted similar to surrounding areas. 

Capping would not be feasible in portions of the Waste Channel and Railbed AOC due to the 
presence of wetlands, the need to maintain flow capacity of the existing drainage channel, and 
being in a floodplain; therefore, in those areas excavation.of the contaminated soil (and 
replacement with clean soil) and disposal at a permitted off-site facility was assumed. 

FS Altemative 3 a: Soil Stabilization with Limited Capping and Excavation 
Soil stabilization involves injection and mixing of reagents in the contaminated soil to create a 
stable, cement-like matrix in which the contaminants are bound and become immobilized. The 
stabilized soil is then covered with 0.5 feet of topsoil and revegetated. 

Stabilization is not feasible where steep slopes are present in portions of the Former Keene Plant 
and Amphitheatre Quarry AOCs due to implementation difficulties. It is also not appropriate 
where there are numerous mature trees, such as in portions of the Waste Channel and Railbed 
and Historic Bridge AOCs, since much of the contaminated soil to be stabilized would come out 
with the stumps of the trees that must be removed prior, to stabilization. Capping, however, 
would be feasible in these areas and is assumed there under this altemative instead of 
stabilization. -

As with capping, stabilization is not feasible in portions of the Waste Channel and Railbed AOC 
due to wetlands and floodplain issues, and the need to maintain the flow capacity of the channel 
(the soil volume increases when the soil is stabilized). Therefore, excavation of the 
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contaminated soil in the drainage channel, wetlands, and floodplain portions of this AOC (and 
off-site disposal at a permitted facility) is assumed instead of stabilization. 

FS Altemative 3b: Soil Stabilization with Limited Excavation 
As with FS Altemative 3a, this altemative relies on soil stabilization in most AOCs to bind and 
immobilize the contaminants. However, in all AOCs where stabilization is not feasible (as 
described vmder Altemative 3 a above), excavation with off-site disposal is assumed rather than 
utilizing capping in selected areas as in Altemative 3 a. 

FS Altemative 4: Shallow Excavation with Off-Site Disposal (the Selected Remedy) 
Shallow excavation with off-site disposal involves excavation of between 1.5 and 3 feet of soil 
where clean-up standards are exceeded (only the shallow soil, i.e., between 0 and 24 inches, 
poses unacceptable risks to visitors and residents). Excavated soil will be tiansported and 
disposed in an appropriately permitted landfill. Clean soil covered with topsoil will be used as 
backfill, and disturbed surfaces will be restored through seeding and replacement of shmbs and 
trees, replacement of pavement, etc. 

The variability of the proposed depths of excavation under this altemative (i.e., 1.5 to 3 feet as 
described in the FS) is due to the differences in^the depths of contamination among the AOCs as 
measured during the RI. In some areas, the proposed excavation depths will remove all of the 
contaminated soil in those locations since the RI data indicate that contaminants are only present 
in the shallow soil there. For example, where contaminants were only detected in the top 6 
inches, excavation up to a depth of 1.5 feet will be implemented (an additional 12 inches of 
excavation depth (over-excavation) was added in the FS to be conservative), which will result in 
the removal of all of the contaminated soil at that location. Similarly, in areas where 
contaminants were detected up to a depth of 24 inches, a 30 to 36 inch depth of excavation will 
be implemented to confidently remove all the contaminants. The allowance for over-excavation 
may be reduced during final design (e.g., to 6 inches) fi-om the 12 inches assumed in the FS if a 
higher degree of confidence in contaminant distribution is achieved through pre-design sampling. 

In other locations, contaminants were detected at depths greater than 24 inches. For example, in 
the Amphitheater AOC asbestos was detected at depths up to 35 feet as a result of historical 
dumping of waste materials that were subsequently covered with clean soil. The RI 
demonstiated that the contamination at these depths is not leaching or migrating and does not 
pose a risk unless excavated. In such locations, the excavation depth will be 24 inches. Because 
this altemative will leave in place deep contamination, institutional controls will be implemented 
to ensure the protection of Park maintenance and constmction workers if temporary constmction 
or utility-related excavations in this soil are required in the fiiture. To alert constmction or 
maintenance workers to the presence of contaminated soil at depth, a waming layer will be 
installed at the lowest point of remedial excavation to serve as an indicator of potential 
contamination beneath that layer for fiiture constmction or utility activities. Such activities will 
conform to Site Institutional Controls. 
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FS Altemative 5: Complete Excavation with Off-site Disposal 
FS Altemative 5 includes removal of all contarninated material and disposal at a permitted off-
site facility and represents the opposite end of the spectrum fi-om No Action. It includes 
excavation of all detected contaminants (i.e., metals, VOCs, SVOCs, pesticides, PCBs, and/or 
asbestos) regardless of concentration. This altemative involves excavation in more areas of the 
Park and in many places to much greater depths than in FS Altemative 4 (Shallow Excavation). 

Common Elements and Distinguishing Features of Each Altemative 
With the exception of FS Altemative 1 (No Action), all of the altematives would involve 
excavation of contaniinated soil/sediment in wetlands and flood plains and replacement with ' 
clean soil/sediments to achieve compliance with ARARs specific to those areas. In addition, FS 
Altematives 2 (Capping) and 3a/3b (Stabilization) would include excavation of a portion of the 
Waste Channel to maintain its fimction as a storm water conveyance channel. FS Altematives 
3a/3b (stabilization) are not feasible in areas of mature frees and steep slopes. In those areas, the 
contaminated soil would be excavated or capped (FS Altemative 3 a) or excavated with off-site 
disposal (FS Altemative 3b). 

In FS Altemative 2, all soil that presents unacceptable risk would be capped except in flood 
plains, wetlands, and a portion of the Waste Channel (to maintain a flow charmel). 
Approximately 37,500 yd^ of contaminated soil would be capped over discrete remediation areas 
totaling approximately 10.2 acres, and approximately 14,200 yd^ of soil would be excavated over 
a total area of 3.7 acres in the Waste Channel and Railbed AOC. 

In FS Altemative 3a, soil in most areas to be remediated would be stabilized. However, 
remediation areas with mature tiees and/or steep slopes would be capped and the soil in flood 
plains, wetlands and a portion of the Waste Chaimel would be excavated and disposed off-site. 
Approximately 14,600 yd of soil would be stabilized over discrete remediation areas totaling 
approximately 5.4 acres, approximately 22,900 yd^ of soil would be capped over approximately 
4.7 acres, and approximately 14,200 yd^ of soil would be excavated over a total area of 3.7 acres 
in the Waste Channel and Railbed AOC. 

As with FS Altemative 3 a, soil in most areas to be remediated would be stabilized in FS 
Altemative 3b. However, remediation areas with mature tiees and/or steep slopes and the soil in 
flood plains, wetlands and a portion of the Waste Channel and Railbed AOC would be excavated 
and disposed off-site. Approximately 14,600 yd^ of soil would be stabilized over discrete 
remediation areas totaling approximately 5.4 acres, and approximately 37,100 yd^ of soil would 
be excavated over a total area of 8.5 acres. 

In FS Altemative 4 (the Selected Remedy), all shallow soil that presents unacceptable risk would 
be excavated to a depth of up to 3 feet (which includes up to 12 inches over-excavation to 
account for uncertainty) and disposed off-site. Approximately 51,700 yd^ would be excavated 
fi-om 29 discrete remediation areas totaling approximately 13.9 acres. 
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hi FS Altemative 5, all soil containing any detected contaminants would be excavated, resulting 
in approximately 2,150,000 yd being excavated fi-om 48 discrete remediation areas totaling 
approximately 56 acres. Implementation of Altemative 5 would meet all ARARs and obviate the 
need for Institutional Controls and 5-year reviews. Nevertheless, this altemative is considered 
cost prohibitive, with an estimated cost nearly 30 times that of the Selected Remedy. Complete 
Excavation also would require more than 10 years to implement, as compared to an estimated 3 
to 4 years for the Selected Remedy. Such a lengtlTy constmction period increases the short and 
medium-term disruption of Park operations, visitor access, and local tiaffic pattems, as well as 
increasing the risk of accident or injury associated with prolonged constraction activity. 

In FS Altematives 2 and 3a/3b, contaminated soil would be left in place and contained via 
capping or stabilization. In FS Altemative 4, some contaminated soil below the depth of 
excavation will be left in place in certain AOCs. Because all four ofthese altematives (2, 3a, 3b, 
and 4) would leave some contaminated soil on-site, Section 121 (c) of CERCLA requires that 
five-year reviews be performed to evaluate the effectiveness of the remedial action over time. In 
addition, because of the deep contamination being left in place, institutional controls would be 
required to control and manage potential risks associated with fiiture excavation activities 
performed by Park maintenance or constmction workers. 

In FS Altemative 5, no contaminated soil would be left in-place and no institutional controls 
^ would be needed. Therefore, five-year reviews of the effectiveness of the remiedial action would 

not be required. 

FS Altemative 2 is estimated to require two to three years to implement. FS Altematives 3a/3b 
, and 4 are estimated to require a slightly longer time firame to implement (three to four years). 

FS Altemative 5 is estimated to require over 10 years for implementation. 

Expected Outcomes of Each Alternative 
FS Alternative 1 (No Action): the long-term risk to human health and environment would not be 
reduced and much of the Site would continue to be unavailable for desired Park uses. 

FS Altematives 2 and 3a/3b (capping and soil stabilization): the risks associated with the 
contaminants remaining at the Site under these altematives would not be eliminated, but the 
containment barrier (cap) or stabilized soil (soil stabilization) would effectively break the 
exposure pathway between the contamination and potential receptors thereby managing the risk 
appropriately. While access to the Site would not be restricted under FS Altematives 2 and 
3a/3b, maintenance of the cap or stabilized soil would need to be performed over time to 
maintain the integrity ofthese remedies. FS Altematives 2 and 3a/3b would limit potential Park 
development and certain uses in the remediation areas to ensure that the integrity of the cap or 
stabilized soil matrix is not compromised. Placement of the cap and soil stabilization would 
also result in increases in the ground surface elevation altering the topography of the remediation 
areas fi-om the surrounding areas. Revegetation of stabilized areas (FS Altematives 3a/3b) with 
shmbs and trees may not be possible due to the solid soil matrix immediately beneath the topsoil 
cover. 
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FS Alternative 4 (shallow excavation and off-site disposal): all soil in the zone of potential 
exposure (top 24 inches) containing levels of contaminants that pose unacceptable risk to 
humans and the environment would be excavated, essentially eliminating the risk posed. With 
the exception of institutional contirols to limit exposure to contaminated soil greater than two feet 
in depth. Park use of the remediation areas would not be restricted. Following excavation of the 
contaminated soil, the remediation areas would be backfilled to the original ground surface and 
revegetated with grasses, shrubs and trees. 

FS Altemative 5 (complete excavation and off-site disposal): since all soil, regardless of 
contaminant concenfration or depth, would be removed under this altemative, there would be no 
restrictions on fiiture access or use of the Site. Following excavation of the contaminated soil the 
remediation areas would be backfilled to the original ground surface and revegetated. 

X. COMPARATIVE ANALYSIS OF ALTERNATIVES 

The NCP prescribes the use of nine criteria to evaluate remedial altematives in order to identify a 
preferred altemative. The nine criteria are summarized in Table 8. The first two criteria. Overall 
Protection of Human Health and the Environment, and Compliance with ARARs, are considered 
"threshold criteria." An altemative must satisfy these threshold criteria in order to be eligible for 
selection. 

A summary of the comparative analysis of altematives using the nine NCP criteria that was 
presented in the FS is provided below. A summary table presenting the results of this 
comparative analysis is provided in Appendix B. FS Altematives 1 and 5 are not included in the 
Appendix B summary table, or in the summary of the comparative analysis below, for the 
following reasons. FS Altemative 1, No Action, did not satisfy the threshold criteria and 
therefore cannot be considered for the Selected Remedy. FS Altemative 5, although meeting the 
threshold criteria, was not considered cost effective and greatly prolongs the constmction period, 
thereby increasing disturbance to Park activities, local fraffic pattems, and risks related to 
constraction traffic. 

TABLES 
NINE EVALUATION CRITERIA FOR SUPERFUND REMEDLU. ALTERNATIVES 

1. Overall Protection of Human Health and the Environment evaluates whether the altemative adequately protects 
human health and the environment fi-om unacceptable risks posed by hazardous substances. 

2. Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) evaluates whether the 
altemative meets Federal, and more stringent State, envirorunental statutes, regulations, and other requirements 
identified for the Site, or whether a waiver of such requirements is justified. 

3. Long-Term Effectiveness and Permanence assesses the altemative in terms of the magnitude of residual risk 
remaining at the conclusion of remedial action and the reliability of long-term controls to permanently protect 
human health and the environment. 

4. Reduction of Contaminant Toxicity, Mobility, or Volume through Treatment evaluates the alternative's 
effectiveness in the reduction of the harmful effects of principal contaminants, their ability to move in the 
environment, and the amount of contamination present. 
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TABLE 8 (continued) 
NINE EVALUATION CRITERIA FOR SUPERFUND REMEDIAL ALTERNATIVES 

] 

5. Short-Term Effectiveness considers the length of time needed to implement the altemative and the risks the 
altemative poses to workers, residents, and the environment during implementation. 

6. Implementability considers the technical and administrative feasibility of implementing the altemative, 
including factors such as the relative availability of goods and services. 

7. Cost includes estimated capital and annual operations and maintenance costs, as well as present worth cost. 
Present worth cost is the total cost of an altemative over time in terms of today's dollar value. Cost estimates 
areexpected to be accurate within a range of+50 to-30 percent. , , 

8. State Acceptance assesses the State's position and key concerns related to the preferred altemative and other 
altematives including comments on ARARs and the proposed use of ARAR waivers. 

9. Community Acceptance assesses which components of the altematives received support, reservations, or 
opposition from members of the community. Comments received on the Proposed Plan are an important 
indicator of community acceptance. 

Overall Protection of Human Health and the Environment 
FS Altematives 2, 3a & 3b, and 4 would all provide a high degree of overall protectiveness of 
human health and the environment. 

Compliance with Applicable or Relevant and Appropriate Requirements 
FS Altematives 2, 3a & 3b, and 4 are all expected to meet all identified ARARs. 

Long-term Effectiveness and Permanence 
Capping and Soil Stabilization (FS Altematives 2 and 3a/3b) rely on maintenance and 
institutional confrols to ensure long-term integrity and effectiveness of the remedy, while 
shallow excavation (FS Altemative 4) does not. Additionally, shallow excavation with off-site 
disposal permanently removes contaminated shallow soil that poses unacceptable risk to human 
or ecological receptors. Consequently, FS Altemative 4 is ranked higher than the other 
altematives under this criterion. 

Reduction of Toxicity, Mobility, or Volume through Treatment 
Shallow Excavation with Off-Site Disposal (FS Altemative 4) would remove the contaminants in 
the top several feet of the remediation areas, thereby achieving reduction of volume of the waste 
present at the VFNHP. Capping (FS Altemative 2) would indirectly reduce toxicity by 
eliminating the exposure pathway. Soil Stabilization (FS Altematives 3a & 3b) immobilizes the 
contaminants (making them less bioavailable), thereby reducing the toxicity of the contaminants. 
Since each altemative satisfies this criterion in different ways, they are ranked equally. 
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Short-term Effectiveness 
Short-term impacts associated with Capping, Soil Stabilization, or Shallow Excavation could be 
readily confrolled and/or restored in a reasonable period of time. Therefore, FS Altematives 2, 
3a, 3b, & 4 are ranked equally under this criterion. 

Implementability 
There are no implementability issues associated with Shallow Excavation or Capping. Soil 
Stabilization requires some specialized mixing equipment and will require bench/pilot testing to 
determine the effectiveness of stabilization, the best additives, and the optimum doses. 
Therefore, FS Altematives 3a/3b (stabilization) are ranked lower than the other altematives 
imder this criterion. 

Cost 
The estimated present worth for each of the FS Altematives evaluated is presented in Table 9. 
Capping (FS Altemative 2) has the lowest cost (of which about 35% is associated with long-term 
Operation and Maintenance (O&M), shallow excavation (FS Altemative 4) is in the middle of 
the cost range (with most of its cost (96%) being capital costs for constmction), and stabilization 
(FS Altematives 3a/3b) has tiie highest cost (with the O&M portion ranging fi-om 33% for FS 
Altemative 3a to 17% for FS Altemative 3b). However, within tiie limits of the accuracy of FS-
level cost estimating (+50%/-30% per the USEPA FS Guidance) these altematives are all 
relatively similar in cost. 

A 30-year O&M performance period was used in the present worth analysis in the FS as 
recommended by EPA guidance. As the effectiveness of the remedies in FS Altematives 2 and 
3a/3b is dependent on the long-term integrity of the cap or stabilized soil, O&M costs beyond the 
30-year period would almost certainly be incurred. Therefore, if one were to extend the O&M 
beyond 30 years, the estimated present worth for these two altematives would be higher than 
these presented in Table 9. 

/ 
State Agency Acceptance 
The Commonwealth of Pennsylvania has concurred with the Selected Remedy for reasons 
including protectiveness of human health and the environment) implementability, cost 
effectiveness, and consistency with NPS long-term management goals for the Site. 

Community Acceptance 
In general, the Selected Remedy received significant support fi-om the community. There was no 
opposition to the Selected Remedy expressed during the Proposed Plan public meeting. Among 
the written comments, two supported the Selected Remedy, one preferred total removal 
(Altemative 5), and one preferred no action (Altemative 1). Specific responses by NPS to public 
comments are found in the Responsiveness Summary provided at the end of this ROD (page RS-
!)• 
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AOC 

MAR 

TABLE9 
REMEDIAL ALTERNATIVES COST ESTIMATE SUMMARY 

FS Altemative 2 
Capping with Limited Excavation 

Total PW 

$399,918 

O&MPW 

$221,455 

CAPITAL 

$178,463 

FS Alternative 3a 
Stabilization with Limited Capping 

Total PW 

$742,095 

O&MPW 

$284,140 

CAPITAL 

$457,955 

FS Alternative 3b 
Stabilization with Limited Excavation 

Total PW 

$742.095 

O&MPW 

$284,140 

CAPITAL 

$457,955 

FS Altemative 4 
Shallow Excavation and OfT-site Disposal 

Total PW 

$362.785 

O&M PW 

$0 

CAPITAL. 

$362.785 
FKP $1,380,974 $764,716 $616,258 $2,863,905 $1,111,485 $1.752,420 $2,815,697 $1,063,101 $1,752,596 $1,825,408 $44,796 $1,780,612 
WCRN $3,706,932 $505,992 $3,200,940 $3.706,932 $505.992 $3.200,940 $3.573,866 $0 $3.573,866 $3,573,866 $0 $3,573,866 

WCRS $2,405,006 $952,825 $1,452,181 $2,405,006 $952,825 $1,452,181 $3,658,929 $0 $3,658,929 $3,658,929 $0 $3,658,929 
HIB $280,461 $155,306 $125,155 $280,461 $155,306 $125,155 $212,769 $0 $212,769 $212,769 $0 $212,769 
AMQ $174,709 $96,745 $77,964 $174,709 $96,745 $77,964 $97,897 $0 $97,897 $97,897 $0 $97,897 
SIB $138,838 $76,882 $61,956 $238,027 $91,138 $146,889 $238,027 $91,138 $146,889 $77,585 $0 $77,585 
CVQ $307,606 $170,337 $137,269 $529,159 $202,609 $326,550 $529,159 $202,609 $326,550 $265,285 $0 $265,285 
SAQ $145,764 $80,717 $65,047 $211,702 $81,058 $130,644 $211,702 $81,058 $130,644 $71,115 $0 $71.115 
PDQ $291,859 $161,618 $130.241 $647.728 $248.007 $399.721 $647,728 $248.007 $399.721 $1.103.518 $190.259 $913,259 

Site Wide $9,562,065 $3,459,593' $6,102,472 $12,129,724 $4,002,307^ $8.127,417 $13,057.868 $2,243,052^ $10,814,816 $11,579.154 $508,053^ $11,071,101 

PW = Present worth based on 30 years and a 7% discount rate. 

Note; Site Wide Costs includes capital costs associated with instihitional controls plus 20% contingency ($57,000), and the present worth of costs associated with five-year reviews and 
legal/technical support ($273,000). ' 

FS Altemative 1, No Action, has no capital cost and $10,000 annual O&M cost for 5-year reviews resulting in a present worth of $124,090 (30 years, 7%). 

FS Altemative 5, Complete excavation with off-site disposal, has a capital cost of $350M and no O&M cost. 

' FS Altemative 2 Site^\yide annual O&M = $278,796 • 
^ FS Altemative 3a Site-wide annual O&M = $318,632 
' FS Altemative 3b Site-wide annual O&M = $180,759 
" FS Altemative 4 Site-wide annual O&M = $40,942 ^ 
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XI. PRINCIPAL THREAT WASTE 

The NCP establishes an expectation that ti-eatment to address principal threats posed by a site 
will be considered and used where practicable (NCP § 300.430(a)(l)(iii)(A)). hi general, 
principal threat wastes are those source materials considered to be highly toxic or highly mobile 
and which generally cannot be reliably contained or would present significant risk to human 
health or die environment should exposure occvir. NPS has determined diat the Site does not 
contain principal threat wastes. 

XII. SELECTED REMEDY 

Summary of the Rationale for the Selected Remedy 
The following are the principal factors upon which the selection of FS Altemative 4 as the 
Selected Remedy is based: 

• FS Altemative 4 provides a high degree of overall protectiveness to human health and the 
environment and maximizes long-term protectiveness 

• FS Altemative 4 complies with all ARARs 
• On-Site risk to Park visitors and residents is permanentiy eliminated by FS Altemative 4 

by removing all contaminated soil containing levels of contaminants that pose 
unacceptable risk to humans and the environment 

• FS Altemative 4 can be readily implemented with existing technologies that can be 
provided by a large number of vendors ~ 

• FS Altemative 4 is cost effective when compared to the other altematives 
• FS Altemative 4 is the most consistent with the managenient and goals of a unit of the 

National Park System. 
• The Commonwealth of Pennsylvania agrees witii the selection of FS Altemative 4 as die 

Selected Remedy 
• The public did not express any reservations regarding the choice of FS Altemative 4 as 

the Selected Remedy 

Detailed Description of the Selected Remedy 
Active Remediation 
The Selected Remedy includes excavation of shallow contaminated soil posing an unacceptable 
risk to human health and/or die environment and disposal at a permitted off-site facility. Only 
contaminants in the top two feet of soil pose a risk to park visitors or residents or ecological 
receptors. Therefore, the Selected Remedy only requires excavation of shallow soil, with an 
over-excavation of up to one foot as a measure of added protectiveness. Excavated contaminated 
soil will be characterized for off-site disposal to determine if the soil/waste being excavated is 
considered Subtitie C Hazardous Waste under RCRA which will require disposal at a landfill 
permitted for such waste. Soil determined not to be Subtitle C waste will be sent off-site for 
disposal at a permitted solid waste landfill. Once excavation activities have been completed, 
clean soil will be used as backfill to achieve pre-remediation grades, and the remediated areas 
will be restored to their original conditions through seeding and replacement of shmbs, trees, 
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pavement, and any other disturbed surfaces, and installation of erosion protection. All active 
remediation components shall be completed in accordance with Performance Standards . 
developed during final design, which shall be developed in accordance with the basis for 
Performance Standards presented in Appendix C. 

The imported backfill, common fill and topsoil, must comply with the NPS Clean Fill Criteria 
and the Commonwealth's Management of Fill policy (as fiirther described in Appendix C), and 
must also meet the RGs for COCs/CECs. Compliance with these requirements will assure that 
no contaminated soil will be used as backfill. 

The areas delineated in die FS for remediation vmder FS Altemative 4, and the associated 
estimated volumes of soil to be excavated fi-om each remedial area, are provided in Appendix D. 
The areas and depths of soil to be excavated will be refined based on pre-design testing done 
prior to finalization of the Remedial Design. 

Excavation in wetlands and flood-plain areas w îll be restored to pre-remediation topography and-
hydrology and be designed to provide the original wetlands fiinctions, therefore will be 
compliant with wetlands and floodplains ARARs. Wetland restoration plans will be developed 
for the implementation of the Selected Remedy in wetland areas. Additionally, remedial design 
plans will include appropriate measures to protect nesting habitat of the red-bellied turtle 
{Pseudemys rubriventris), a Pennsylvania-listed threatened species known to exist along the 
shoreline of the Schuylkill River. 

During excavation and tmck loading activities, control methods and monitoring will be used to 
address potential risks of exposure to constmction workers and the public due to contact and 
inhalation of contaminants. Other potential safety concerns include physical hazards related to 
constmction. There will also be an increase in tmck traffic and associated noise, and a potential 
increase in dust levels during constmction. During constmction, dust suppression techniques 
will be used and appropriate-containers/covers utilized during tiansportation to minimize fiigitive 
dust emissions. Appropriate personal protective equipment (PPE) will be utilized to protect site 
workers from direct contact and inhalation risks, and adherence to OSHA constiniction safety 
requirements will protect site workers fi-om constmction hazards. 

Public access to constmction areas will be restricted with appropriate site coiitrols (e.g. 
constmction fencing, road barricades, etc.), and on-going air monitoring performed to ensure that 
workers and the public are not exposed to unacceptable contaminant levels during remediation. 
Upon confirmation that the Selected Remedy has been completely and effectively implemented 
such that no Site COCs or CECs remain in surface soil or sediment above RGs, all Site-specific 
waming signs and fencing will be removed. 

Potential adverse environmental impacts during constmction will be addressed by erosion 
control measures to minimize soil transport during precipitation events. Additional measures to 
protect surface water quality, such as bypassing the perennial stream in the Unnamed Tributary 
during constmction in that area, will be developed during Remedial Design. Constmction 

Record of Decision - Asbestos Release Site National Park Service 
Valley Forge National Historical Park 32 . December 2006 



activities may result in the temporary displacement of resident species. Following restoration of 
the area, however, displaced species are expected to retum in a relatively short period of time 
(i.e., a year or two). 

Coordination with Park officials will be necessary during the planning and implementation of the 
Selected Remedy regarding constmction staging, phasing, hours and routes of tmck traffic, 
management of existing Park traffic, and access control. Coordination with the PADOT may be 
necessary to integrate the Selected Remedy with the Betzwood Bridge project in their common 
areas. Coordination with the Norfolk-Southern Railroad will also need to occur for activities "-
adjacent to the Norfolk-Southem tracks. 

Remedial Action is proposed in the following four of the five archeologically sensitive areas 
within the Site identified in the RI: 

• The Northem Building Area within the Former Keene Plant AOC; 
• The Historic Bridge AOC; 
• The Maintenance Area Ruins AOC; and 
• Portions of the Waste Channel Railbed AOC. 

To properly identify historic and cultural resources, additional archeological surveys will be 
required prior to remedial consti-uction in those archeologically sensitive areas that may be 
disturbed during constmction. Final Remedial Design will identify methods to be utilized to 
avoid (or otherwise mitigate) impacts to these sensitive resources during constmction. 

Institutional Controls 
The Selected Remedy leaves contaminated soil at depths greater than 3 feet (2 feet of excavation 
to remove contaminated shallow soils, plus up to one foot of over-excavation as a measure of 
added protectiveness) in several of the AOCs. In some ofthese areas an extensive amount of 
historic waste has been placed and subsequently covered with clean fill and, therefore, this waste 
is present at substantial depths below the existing ground surface. This subsurface 
contamination poses no human health risks for Park visitors or residents or ecological exposure 
risks if left undisturbed. However, this waste potentially poses a risk to constmction workers 
who may encounter this material during fiiture constmction projects or to Park rhaintenance 
workers during future maintenance of subsurface utilities. Therefore, institutional controls are 
included in the Selected Remedy to manage these potential fiiture risks. The form of the 
institutional contiols will be determined during the design and implementation of the Selected 
Remedy. 

Institutional contiols may include development and implementation of Park policies that set forth 
procedures for characterization and management of potential risks associated with excavation 
and other intmsive activities in the Site or limit future use of these areas. 
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Summary of the Estimated Remedy Costs 
The estimated costs of the Selected Remedy as developed in the FS are summarized in Table 10 
and are presented in more detail in Appendix E to this ROD. The cost analysis is based on U.S. 
USEPA guidance documents that define the accuracy for an FS-level cost estimate as +50 
percent to -30 percent. Present worth cost analysis was used in the FS to provide a common 
basis fi:om which to compare the different altematives that have expenditures that occur over 
different time periods. For the present worth analysis, a period of performance of 30 years and a 
discoimt rate of 7 percent were assumed. 

The information in Table 10 (and in the more detailed cost summary provided in Appendix E to 
this ROD) is based on the best available information regarding the anticipated scope of the 
Selected Remedy. Changes in the estimated costs are likely to occur as a result of new 
information and data collected during the pre-design and design phases for the Selected Remedy. 

TABLE 10 
Estimated Costs for the Selected Remedy 

Item Estimated Cost 
Predesign, Design and Oversight 
Pre-Design Sampling and Design 
Oversight, Air monitoring, and Confirmatory sampling 
Legal and Technical Support Related to IC Development 

Total Indirect Capital Costs 

$756,000 
$413,000 
$48.000 

$1,217,000 
Construction 
Excavation - mob/demob, clearing and grubbing, excavation 
Clean fill, Topsoil, Compaction and Vegetation 

$453,000 
$1,244,000 

Waste characterization and Off-site Disposal, $6,312,000 
Total Direct Capital Cost $8,009,000 

Total Capital Costs $9,226,000 
Contingency 
20 % of Total Construction Costs 

Total Capital Costs plus Contingency 
$1,845,000 

$11,071,000 
Operation and Maintenance 
Annual Operation and Maintenance Cost 
Present Worth (30 years, 7%) of O&M Cost 

TOTAL PRESENT WORTH 

$41,000 
$508,000 

$11,579,000 

Expected Outcome of the Selected Remedy 
Upon completion of the Selected Remedy, the NPS will immediately be able to allow 
unrestricted access by Park visitors and residents to areas of the Site that are currently restricted 
due to the potential for exposure to unacceptable levels of contaminants. In addition, ecological 
receptors currently at risk at the Site may populate and occupy the Site without harm. The 
Selected Remedy will allow the entire Site, excepting those areas developed to accommodate 
Park visitor, resident, maintenance and operation activities, to succeed to its ultimate habitat 
potential which is upland forest. This full succession is expected to take 50 to 80 years. 
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The purpose of the Selected Remedy is to control risks posed by direct contact, inhalation and 
ingestion of contaminated soil by receptors. The results of die HHRA indicate diat existing 
conditions at the Site pose an unacceptable human health excess lifetime cancer risk of up to 2.9 
X 10"̂  firom exposiure to contaminated soil and sediment. In addition, \he results of the BERA 
indicate that existing conditions at the Site pose an unacceptable risk to ecological receptors 
based on HQs greater dian 1. The Selected Remedy will address all soil contaminated witii 
COCs and CECs that exceed die remediation goals identified in Table 7. These soil cleanup 
levels are protective of human health at the aggregate 1x10'^ excess cancer risk level defined as 
the Site remediation goal, and at the Site human health-based remediation goals for lead. These 
soil cleanup levels are also protective of ecological receptors at the Site based on ecological risk-
based remediation goals for all CECs except in instances where an ecological risk-based 
remediation goal is below background concentrations. For these situations, background is 
identified as the remediation goal because CERCLA does not provide for cleanup to 
concentrations below background for naturally-occurring analytes. Following remediation, 
verification sampling as specified in Appendix F to this ROD will be performed to ensure that 
the identified remediation goals are achieved. ^ 

XIII. STATUTORY DETERMINATIONS 

Under CERCLA §121, a remedial action must: be protective of human health and the 
environment (one of the two threshold criteria); comply with ARARs unless a statutory waiver is 
justified (the second of the two threshold criteria); be cost-effective; and utilize permanent 
solutions and altemative treatment technologies or resource recovery technologies to the 
maximum extent practicable. In'addition, CERCLA §121 includes a preference for remedial 
actions that employ treatment that permanently and significantly reduces the volume, toxicity, or 
mobility of hazardous substances as a principal element. This section discusses how the Selected 
Remedy meets these statutory requirements and preference. 

Protection of Human Health and the Environment 
The Selected Remedy will maximize long-term protection of human health and the environment 
on-site by removing all soil that contains contaminants exceeding remediation goals and which 
are accessible by Park visitors and residents and ecological receptors (the top 24 inches), and 
disposing those materials off-site. The Selected Remedy will also control the risks of exposure 
to contaminated soil greater than two feet through the use of institutional cpnti-ols. The Selected 
Remedy will allow the entire Site to be fully utilized for all appropriate Park purposes, consistent 
with the management and goals of a National Park. 

Compliance with Applicable or Relevant and Appropriate Requirements 
The Selected Remedy will comply widi all ARARs (see Appendix G to this ROD). 

Cost Effectiveness 
The Selected Remedy is cost-effective and represents a reasonable value for the money to be 
spent. Under the NCP, a remedy is considered cost-effective "if its costs are proportional to its 
overall effectiveness." 40 CFR § 300.430(f)(l)(ii)(D). This NCP provision also states that 
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overall effectiveness is evaluated by assessing three of the five balancing criteria (long-term 
effectiveness and permanence; reduction in toxicity, mobility, and volume through tieatment; 
and short-term effectiveness). Overall effectiveness is then compared to costs to determine cost-
effectiveness. 

The relationship of the overall effectiveness o f the Selected Remedy was determined to be 
proportional to its costs. The Selected Remedy will provide a degree of protectiveness of human 
health and the environment equial to FS Altemative 5 but at a much lower cost, and will provide 
a higher degree of protectiveness of human health and the environment than FS Altematives 2, 
3a and 3b at a comparable cost. The Selected Remedy provides a significantly higher degree of 
protectiveness of human health and the environment than FS Altemative 1 (No Action) although 
the Selected Remedy is much more costly. However, FS Altemative 1 does not satisfy the 
threshold criteria; therefore it cannot be selected as the remedy for the Site. 

Utilization of Permanent Solutions and Alternative Treatment Technologies (or Resource 
Recovery Technologies) to the Maximum Extent Practicable 
The Selected Remedy represents the maximum extent to which permanent solutions and 
altemative treatment technologies can be utilized in a practicable manner at the Site as discussed 
below. 

The Selected Remedy partially satisfies the requirement for utilization of permanent solutions by 
permanently removing from Park lands the soil that contains contaminants exceeding 
remediation goals and which are accessible by Park visitors and residents and ecological 
receptors (the top 24 inches). , 

Deeper contaminated soil that may be accessed by Park maintenance or constmction workers 
cannot be practically removed permanently without potentially creating unacceptable short-term 
risks to Park visitors, residents, maintenance and constmction workers, and ecological receptors; 
and without creating constmction hazards and safety concems, and significant dismptions to 
Park operations during the many years of constmction that would be required. Therefore, 
permanent removal of the deeper contaminated soil is not considered practicable. 

There are no known altemative tieatment or resource recovery technologies for the primary 
contaminant at the site (asbestos). The screening of technology types and process options during 
the FS process determined that asbestos fibers caimot be effectively treated or recovered using 
any known treatment process including thermal, physical/chemical, volatilization, or biological 
treatment. Asbestos fibers do not migrate in the subsurface, so disposal at a controlled, licensed 
off-site solid or hazardous waste facility (included in the Selected Remedy) is the most practical 
method of managing this type of waste. The only potentially effective altemative in-situ 
technologies available for the contaminants at this site, capping and stabilization, were evaluated 
in FS Altematives 2 and 3a/3b, respectively. These altematives were found to be less protective 
of human health and the environment and less permanent than the Selected Remedy. 
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Preference for Treatment as a Principal Element to Permanently and Significantly Reduce 
the Volume, Toxicity, or Mobility of Hazardous Substances 
As described above, the screening of technology types and process options performed during the 
FS did not identify tieatment technologies or process options that could effectively remediate the 
site hazardous substances, either ejr-5î M or m-5iYM. 

Under the Selected Remedy, no treatment would be performed. However, all soil containing 
contaminants exceeding remediation goals and which are accessible by Park visitors and 
residents and ecological receptors (the top 24 inches) would be excavated for disposal at an 
appropriately permitted off-site landfill. By removal of this soil fi-om the Park lands the Selected 
Remedy significantiy reduces the volume of hazardous substances in the Park. Further, once 
capped in the landfill the contaminants would be permanently rendered immobile (i.e., there 
would no longer be any erosion or air home transport potential), and made inaccessible to 
receptors (indirectly eliminating toxicity), thus reducing the toxicity and mobility of hazardous 
substances. Although FS Altemative 2 (capping) also reduces mobility and toxicity (indirectly 
by isolation), it does not reduce the volume of hazardous substances in the Park. Similarly, FS 
Altemative 3 (soil stabilization) reduces mobility and toxicity (but not the volume) of hazardous 
substances, but its permanence is questionable since it depends on the long-term integrity of the 
stabilized soil matrix. 

The Selected Remedy therefore significantly reduces the volume, toxicity, and mobility of 
hazardous substances, and does so more effectively than the other altematives. 

Five-Year Review Requirements 
Because some contamination will remain at the Site in the subsurface, C E R C L A requires five-
year reviews. These reviews will assess the on-going effectiveness of die Selected Remedy, the 
physical condition of the remediated areas, the adequacy of the revegetation, and the 
effectiveness of the institutional contiols at preventing unacceptable exposure to the deep 
contamination. 

XIV. DOCUMENTATION OF SIGNIFICANT CHANGES 
The Proposed Plan for the ARS was released for public comment in September 2006. The 
Proposed Plan identified FS Altemative 4, Shallow Excavation and Off-site Disposal, as the 
Preferred Altemative for remediation of the Site. Four written comments were received during 
the public comment period. After careful analysis ofthese comments, NPS has determined that 
no significant changes to the remedy as originally identified in the Proposed Plan are necessary 
or appropriate. 
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RESPONSIVENESS SUMMARY 

Overview of Public Comment Process 

In accordance with Section 117 of CERCLA and section 300.430(f) of die NCP, NPS published 
a notice of availability and opportunity to comment on the Proposed Plan on September 17, 
2006. The formal comment period began on September 22, 2006 and, at the request of the 
Commonwealth of Pennsylvania, was extended to November 6, 2006. 

On September 28, 2006, NPS held a public meeting at VFNHP to solicit oral comments on the 
Proposed.Plan fi-om interested parties. Twenty six people attended the public meeting, including 
eight representatives of contracting or consulting firms, five citizens, four representatives of the 
Pennsylvania Department of Environmental Protection, one local government representative, one 
representative of a non-profit organization, and seven representatives of NPS. During the public 
meeting, NPS received comments from eight individuals. In addition, by the close of the formal 
comment period, NPS received four written comments. 

The oral and written comments submitted by the public on the Proposed Plan, and NPS' response 
to each, are summarized below. 

Comments Received/NPS Responses 

Written Comments 

NPS received written comments from two citizens who reside near the Park. One resident 
supported FS Altemative 5 (Complete Excavation with Off-Site Disposal). The other resident 
supported FS Altemative 1 (No Action). 

The National Parks Conservation Association (NPCA) submitted a letter, on behalf of its 
325,000 members nationwide, offering its fiill support for NPS' efforts to clean up.contaminated 
soils at the Site. In the letter, NPCA expressed its position that the Preferred Altemative 
"appears to be the best method for cleaning up this site ... Excavating and removing 
contaminated soil is preferred to capping as it allows the park to adhere to the Organic Act of 
1916..." 

The Commonwealth of Permsylvania, through its Department of Environmental Protection, 
submitted a letter stating, in part, "(s)ubject to the comments set forth in this letter, the 
Department concurs with the NPS Preferred Altemative as set forth in the Proposed Plan." The 
Commonwealth also advised NPS that it had collected information to analyze potential cost 
savings that might be realized from consolidating waste materials for disposal within the 
boundaries of the Park in lieu of off-site disposal: 
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Based upon this information, the Department no longer submits that the 
consolidation remedy will provide for a more cost effective response within the 
meaning o f Section 121 of CERCLA, and therefore the Department endorses the 
Preferred Altemative. However, the Department submits that extraordinary 
attention must be paid to addressing any potential adverse affects (sic) on the 
public health and the environment from excavation with off-site disposal and its 
consequential increase in tmck traffic. 

Response: , 

NPS respects arid appreciates the concurrence and support of the Commonwealth and NPCA on 
the Selected Remedy. NPS agrees that potential adverse effects arising from tmck tiaffic 
associated with off-site disposal of contaminated material must be addressed to protect public 
health and safety. 

With respect to FS Altemative 5, NPS has determined diat complete excavation would not be 
cost effective and would entail undue disraption of Park activities over the long time period 
(estimated at more dian ten years) required for implementation. The estimated $355 million cost 
of implementing FS Altemative 5 did not provide commensurate risk reduction in comparison to 
the Selected Remedy's estimated $11.6 million cost and substantially similar risk reduction. 

With respect to FS Altemative 1, NPS rejected the no action altemative because it did not satisfy 
the two threshold remedy selection criteria. Specifically, NPS found that die no action 
altemative would not protect human health and the environment from unacceptable risks and 
would not attain ARARs. 

Comments from the Public Meeting 

1. Implementation Issues 

Depth of excavation: ; 

One commenter requested clarification regarding how NPS would determine the depth of 
excavation that would be necessary in different areas. The commenter questioned whether 
testing would be performed or if all areas of contamination would be excavated to a depth of 
three feet in a "one-size fits all" approach. 

Response: 

The Selected Remedy requires excavation of contaminated soil posing an unacceptable risk to 
human health and/or the environment and disposal at a permitted off-site facility. The RI 
determined that contaminants in the top two feet of soil may pose a risk to Park visitors or 
residents or ecological receptors based on the potential for exposure to contaminants. 
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In areas where contaminants were detected no deeper than 24 inches, a maximum 30-36 inch 
depth of excavation will be implemented to ensure complete removal of the contaminants that 
pose a risk to Park visitors, residents, or ecological receptors (the exfra 6-12 inches of excavation 
will be included to be conservative - the final determination of the over-excavation amount will 
depend upon the level of confidence achieved regarding contaminant distribution once pre-
design testing is completed). In other areas where contaminants are limited to shallower soils, 
excavation depths will be shallower. For example, where contaminants were only detected in the 
top 6 inches, excavation to a depth of 12-18 inches will be implemented which will result in the 
removal of all of the contaminated soil at that location. In other areas where contaminants are 
known to be present deeper than 24 inches, the excavation will stop at 24 inches and the 
remaining deepei- contamination will be left in place. In those areas, a synthetic waming layer 
will be placed at the bottom of the excavation prior to backfilling and institutional contiols 
implemented (see a more detailed description in response to the next comment below). The 
variability of the depths of excavation will be based on the differences in the depths of 
contamination among the AOCs as measured during the RI and additionally measured during 
pre-design testing. 

The areas delineated in the FS for excavation, and the associated estimated volumes of soil to be 
excavated from each remedial area, are provided in Appendix D. The areas and depths of soil to 
be excavated will be refined based on pre-design testing done prior to finalization of the 
Remedial Design. 

Verification that Remediation Goals (RGs) will be achieved:^ 

One commenter asked for information concerning how NPS will verify that RGs and other 
cleanup objectives are achieved and that the remedy has succeeded. 

Response: 

Appendix F of the ROD establishes detailed RG verification procedures. Initially, contaminated 
soils will be excavated at the locations and to the depths as specified in the ROD or at revised 
locations and depths determined during Remedial Design. A pre-design sampling plan will be 
developed and implemented to confirm that excavating at the locations and to the depths 
established in the FS will achieve the RGs, or provide the basis for a revised excavation plan to 
achieve the RGs. 

In areas where pre-design sampling data indicate that contaminated soils exceeding RGs are 
present at depths greater than two feet (determined during the pre-design testing), excavation will 
be completed to two feet and a suitable synthetic waming layer will be installed at the bottom of 
the excavation prior to backfilling to alert fiiture constmction and utility workers to the presence 
of contamination beneath the waming layer, and institutional controls will be established to 
control and manage exposure to Site contamination by Park maintenance and/or constmction 
workers. 
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For all areas where pre-design data indicate that RG exceedances are limited to the top two feet, 
post-excavation verification sampling will be performed to verify that soils remaining within two 
feet of the ground surface meet the RGs set forth in Table 7 of this ROD. 

Vertical verification samples will be collected from the top six inches of the base of the 
excavation in each 2500 square foot area (but in no case less than three locations within a 
discrete remediation area), except in areas where RG exceedances are known to exist deeper than 
24 inches in which case a waming layer will b e installed without additional vertical verification 
sampling, and the area backfilled with clean soil and institutional confrols implemented (see 
response to prior comment above). In addition, regardless of the excavation depth, horizontal 
verification samples will be collected around the perimeter of the excavation sidewalls from 0-6 
inches and 12-18 inches below the original ground surface. Horizontal verification samples will 
be collected approximately every 200 lineal feet around the excavation perimeter at no fewer 
than three approximately equally spaced locations (six samples) per remediation area. 

In addition to these prescribed vertical and horizontal sampling locations, additional 
representative samples will be taken for asbestos analysis from any area of the excavation bottom 
or sidewall that visually has the appearance indicating the potential presence of asbestos fibers. 
All post-excavation sampling will be fully documented and the locations determined in the field 
with a GPS and mapped for future reference. 

If the results of post-excavation verification sampling reveal that a base or perimeter sidewall 
sample exceeds the RGs, those areas will be subject to additional characterization and/or further 
excavation. ^ -

In the case where a vertical verification sample from the base of the excavation exceeds the RGs, 
the excavation will be extended to a minimum depth of 24 inches (if not already at that depth), 
and a waming layer installed and institutional contiols implemented if the previous or an 
additional round of verification data indicate RG exceedances at or beneath the 24 inch deep 
excavation. 

In the case where a horizontal verification sample from the sidewall of the excavation exceeds 
the RGs, additional sampling will be performed to delineate the horizontal extent of the'RG 
exceedance in that area. Additional samples w îll be collected at the same density as the vertical 
verification sampling of a minimum of one location per 2500 square feet from 0-6 and 12-18 
inches below the original ground surface until sample results are reported below the RGs, which 
will be used to define the new horizontal limits of excavation. The depths of excavation within 
the expanded area of excavation will be dependent upon the results of the iiidividual depth 
samples. In some instances anthropogenic features,' such as County Line Road and quarry walls, 
may be utilized to define the horizontal limit of additional excavation. 

Finally, in accordance with Section 121 (c) of CERCLA, because some contamination will 
remain at the Site in the subsurface, NPS will review the effectiveness of the Selected Remedy 
no less often than every five years. These reviews will assess the on-going effectiveness of the 
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Selected Remedy, the physical condition of t h e remediated areas, die adequacy of tiie 
revegetation, and the effectiveness of the institutional contiols at preventing unacceptable 
exposure to the deep contamination. 

Timeline for implementation of the Selected Remedy: 

One commenter asked what the projected timeline was for designing and implementing the 
Selected Remedy. 

Response: 

NPS expects that remedial design activities w i l l take between one and two years and that 
implementation of the Remedial Action will t ake an additional year or two. 

2. Potential Off-site Sources or Migration 

Two commenters asked whether the results o f the RI, other investigations, or any other 
information available to NPS suggested either (1) that disposal of waste material from the Keene 
facility occurred in quarries or other locations beyond the boundaries of VFNHP or (2) that 
sources other than the Keene facility may h a v e contributed to releases of hazardous substances at 
the Site. 

Response: 

The Commonwealth of Pennsylvania, Department of Environmental Protection, conducted the 
RI subject to NPS oversight. The RI included an investigation into the historic waste disposal 
practices of Ehret and Keene as well as a comprehensive field investigation that revealed 
remnants of the mechanisms by which Ehret and Keene disposed of wastes. 

Based on these investigations, the Commonw^ealth concluded, and NPS concurs, that Ehret and 
Keene utilized disposal locations (e.g., quarries) and methods (e.g., slurrying waste down the 
Waste Channel and Railbed) that were the mos t readily available. Readily available quarries 
were those located within Valley Forge State Park, which Ehret and Keene were authorized by 
the Commonwealth to use for disposal, and t h e Keene Quarry located on the Ehret/Keene 
property. NPS has also concluded that the results of the RI demonstrate that the full 
geographical distribution of contamination emanating from the Ehret/Keene facility has been 
established. 

In addition, based upon the commingling of asbestos waste with other hazardous substances 
detected at the Site, along with the fact that only Ehret and Keene were authorized to dispose of 
wastes within the Site, NPS has concluded that it is likely that all ofthese substances originated 
from the operations of Ehret and Keene. 
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3. Otiier Technical Issues 

One commenter questioned the rationale for shallow soil excavation called for by the Selected 
Remedy instead of just stabilizing or capping contaminated soils in place as contemplated by FS 
Altematives 2, 3a, and 3b. i 

Response: 

Under the Selected Remedy, contaminants in the top two feet that pose unacceptable risks will be 
excavated, essentially eliminating risks associated with those materials. Under the capping and 
soil stabilization alternatives, risks posed by contaminants in the top two feet would not be 
eliminated even though the contaiiiment barrier (cap) or stabilized soil would effectively break 
the exposure pathvv^ay between the contamination and potential receptors thereby managing the 
risk appropriately. However, maintenance of the cap or stabilized soil would need to be 
performed over time to maintain the integrity of these remedies. The possibility that the integrity 
of the cap or stabilized soil could be compromised in the future would remaui. Consequently, 
the Selected Remedy will achieve a higher level of long term effectiveness and permanence than 
the capping and soil stabilization altematives. 

FS Altematives 2, 3a, and 3b would limit potential Park development and certain iises in the 
remediated areas as necessary to ensure that the integrity of the cap or stabilized soil matrix was 
not compromised. Under the Selected Remedy, with the exception of institutional controls to 
limit exposure to contaminated soil greater than two feet in depth. Park use of the remediated 
areas will not be restricted. In addition, capping and soil stabilization altematives would result in 
increases in the ground surface elevation altering the topography of the remediated areas from 
the surrounding areas. Successful revegetation of stabilized areas (Altematives 3a/3b) with 
shmbs and frees might not be possible due to the solid soil matrix immediately beneath the 
topsoil. For these reasons, the Selected Remedy is more consistent with the management and 
goals of a unit of the National Park System. 

Finally, within the limits of the accuracy of FS-level cost estimating (+50%/-30%), FS 
Altematives 2, 3a, 3b, and the Selected Remedy are all relatively similar in cost. Moreover, as 
the effectiveness of the remedies in FS Altematives 2 and 3a/3b is dependent on the long-term 
integrity of the cap or stabilized soil, O&M costs beyond the 30-year period included in the FS 
cost estimate would almost certainly be incurred. Extending the O&M costs beyond 30 years 
would increase the estimated present worth for FS Altematives 2, 3 a, and 3b above that 
presented in the FS. 

4. Liability Issues 

Three commenters raised issues regarding whether, and how many, potentially responsible 
parties (PRPs) have been identified by NPS. In written comments submitted to NPS, the 

^Commonwealth of Pennsylvania reiterated the comment made by one of its representatives on 
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this topic at the public meeting. In addition, one commenter inquired why the Commonwealth of 
Pennsylvania is a PRP at die Site. 

Response: 

NPS has conducted a comprehensive investigation to identify PRPs and to pursue the recovery of 
response costs from responsible parties. Because the number and identify of PRPs at the Site is 
not relevant to the evaluation of remedial altematives and the selection of the Selected Remedy, 
NPS has determined that it is inappropriate to address these comments in this Responsiveness 
Summary. 
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. p -SVOCs by AOG;..-.. ..::^:: .•-:::•:• ;.:•;,: .. • -ii 1 

AOC 

MQ-1 

MQ-2 

MQ-3 

MQ-4 

MAR 

FKP-UQ 

FKP-LQ 

FKP-
FOOT 

FKP-I 

FKP-NB 

1 FKP 
CLRPD 

1 ^ 
FKP-
MISC 

WCR-N 

WCR-S 

HIB 

AMQ 

SIB 

WAP 

PDQ 

LVQ 

CVQ 

SAQ 1 

Units . 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg V-

ug/kg 
1 \ 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 1 
ug/kg 1 
ug/kg, 1 
ug/kg 

ug/kg 

ug/kg 1 

Benzo(a)anthracene 

Min. 

190 J 

NA 

30J 

100 J 

NA 

2002-4IJ 
2004-48J, 

- 21J 

29J 

21J 

36J 

120 J 

200J 

2002-38J 
2004-39J 

2002-62J 
2004-390J 

19J 

25J 

53J 

• 38J 

19J 

19J 

57J 

710J 1 

'--̂ :-mMA''-r 
". 1,200J 

NA 

180J 

300J 

• NA 

2002-130,000 
2004-51,000 

2,200 

2,000J ^ 

1,100 

360J 

2,500 

200J 

2002-3,600 
2004-13,000 

2002-10,000 
2004-3,300 

50J 

410 

600J 

• 57J • 

I.IOOJ 

550J 

510 

1,300J 1 

Detection # 

4/12 

NA 

1 5/9 

3/6 

NA 

2002-9/10 
2004-10/11 

11/14 

7/18 

3/11 

~ 4/6 

5/9 

1/1 

2002-14/19 
2004-4/6 

2002-18/20 
2004-4/5 

4/5 

3/9 

• 7/8 

3/6 

5/9 

2/10 

2/8 

2/2 1 

Benzo(b)fluorantbene 

Min. 

160J 

37J 

48J ' 

llOJ 

2002-120J 
2004-65J 

2002-36J 
2004-98J 

• 33J 

22J 

28J 

23J 

96J 

31J 

^2002-160J 
2004-61J 

2002-30J 
2004-510 

20J ' 

29J 

34J 

34J . 

22J . 

570J 

67J 

840 1 

•• M a x V • ' • • ' • . : • ! 

1,600J 

37J 

170 J 

310J 

2002-8,700 
2004-19,000 

1 2002-83,000 
2004-49,000 

1,400J 

1,600J 

990 

310J 

2,100 

31J 

2002-4,000 
2004-18,000 

2002-6,100 
2004-4,600 

47J 

350J 

570J 

. 61J 

970J 

570J 

600 

1,200 1 

Detection # 

4/12 

1/9 

5/9 

•3/6 

2002-5/8 
2004-4/6 

2002-9/10 
2004-8/11 

10/14 

8/18 

3/11 

4/6 

3/9 

1/1 

2002-13/19 
2004-3/6 

2002-19/20 
2004-4/5 

4/5 

3/9 

7/8 

3/6 

5/9 

1/10 

2/8 

2/2 1 

Beiu;o(a)pyrene 

Min. 

200J 

L 36J 
j 48J 

94J 

2002-140J 
2004-38J 

2002.41 J 
2004-51J 

:_31J 

23J 

27J 

28J 

llOJ 

NA 

2002-24J 
2004-39J 

2002-27J 
2004-220J 

21J 

34J 

• 33J 

39J-

46J 

710J 

65J 

630J 1 

'•':':-mi^-A"'-. 
1,300J 

36J 

200J 

330J 

2002-9,600 
2004-11,000 

2002-100,000 
2004-30,000 

2,000 

1,700J 

1,300 

320J 

2,400 

NA 

2002-4,200 
2004-12,000 

2002-7,300 
2004-2,700 

47J 

420 

650J 

68J 

1,100J 

710J 

530 

1,200 J 1 

•i ipetertptt ' la 

4/12 

1/9 

5/9 

'• 3/6 1 
• 2002-5/8 

2004-5/6 

2002-8/10 
2004-9/11 

10/14 • 

•7/18 

•3/11 

4/6 

3/9 

NA 

2002^/19 1 
2004-4/6 1 

2002-19/20 
2004^/5 

4/5 

3/9 

7/8 

3/6 

4/9 

1/10 

2/8 

2/2 1 
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Table A-1 (continued) 
SVOCs bv A O C ' 

A O C 

M O l 
M O 2 
M O 3 
M O 4 

M A R 

FKP-UQ 

FKP-LO 
F K P - F O O T 
FKP-I 
FKP-NB 
F K P CLRPDD 
FKP-MISC 

W C R N 

WCR-S 

HIB 
A M Q 

SIB 
W A P 
PDQ 
L V Q 
CVO 
SAQ 

'•••'Units,-

ug/kg 
ug/kg 

, ug/kg 
ug/kg 

ug/kg 

ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 

ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Indeno(l,2,3-cd)pyrene 
Min. 
100 J 
NA 
29J 
64J 

2002-82J 
2004-650 
2002-25J 

2004-290J 
22J 
26J 
26J 
21J 
55J 
NA 

2002-88J 
2004-1,000 

2002-36J 
2004-1lOJ 

27J 
41J 
40J 
43J 
280J 
440J 
38J 

380J 

A:ii/Max^A't 
870J 
NA 
llOJ 
190 J 

2002-6,700 
2004-6,400 

2002-54,000 
2004-14,000 

950J 
1,1 OOJ 
640 
230J 
1,600 
NA 

2002-2,500 
2004-4,900 

2002-4, lOOJ 
2004-950J 

29J 
190 J 
390J 
43J 
670J 
440J 
310J 
670J 

Detection # 
4/12 
NA 
5/9 
3/6 

2002-5/8 
2004-3/6 

2002-9/10 
2004-7/11 

10/14 

6/18 
2/11 
3/6 
3/9 
NA 

2002-13/19 
2004-2/6 

2002-18/20 
2004-4/5 

2/5 
2/9 
6/8 
1/6 
3/9 
1/10 
2/8 
2/2 

Dibenz(a,b)antliracene 

Min. 
300J 
NA 
52J 
28J 

2002-33J 
2004-94J 
2002-67J 

2004-830J 
51J 

. 27J 
240J 
44J 
25J 
NA 

2002-65J 
2004-160J 

2002-45J 
2004-150J 

NA 
85J 
24J 
•NA 
180J 
NA 
170J' 
150J 

;•"•••:""•• t ; ' y f M a S i : | s 

300J 
NA 
52J 
lOOJ • 

2002-2,500J 
2004-l,200J 

2002-21,000J 
2004-3,0001 

210J 
440J 
240J 
95J 

570J 
NA 

2002-1,0001 
2004-1,0001 

2002-l,800J 

2004-150J 
NA , 

85J 
200J 
NA 
180J 
NA 
170J 
380J 

Detection # 
1/12 
NA-
1/9 
3/6 

2002-5/8 

2004-2/6 
2002-4/10 
2004-5/11 

5/14 
5/18 
1/11 
2/6 
3/9 
NA 

2002-4/19 
2004-2/6 

2002-11/20 

2004-1/5 
NA 
1/9 
4/8 
NA 
1/9 
NA 
1/8 
2/2 

Notes: ug/kg = micrograms per kilogram; J - result estimated; K - result biased high; NA - not analyzed; Detection # = number of 
detections/total number of samples 

i 



^^••^••••:::o^f''"^^:":{^.-ijf ' - ' y A r ' - ' ^ A y ' ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ;•^•^-^•^:•^;••:•;^•^^^^-^?:|^ :v::M-:m 
..:Eocatioii':l: :••*••: 
Background 
Surface 
Background 
Subsurface 

•:M:V;-:;;-::.-î -^-

M Q l 

MQ2 

MO 3 

M Q 4 

MAR 

FKP-UO 
FKP-LQ 

FKP-FOOT 

FKP-I 

FKP-NB 
FKP-NWP 

FKP-CLR 
PDD 

FKP-MISC 

WCR-N 

WCR-S 

HIB 

AMQ 

SIB 

WAP 

.'Uriits-;::^ 

mg/kg 

mg/kg 

Units:. :̂ ;:;--

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Arsenic (As) 

12.77 

12.4 

Min. 

1.4 

0.74L 

4.3 

0.43 

3.2 

2.8 
3.4L 

0.48 

0.96 

2.9 
1.1 

2002-2.7 . 
2004-3.5 

8 

2L 
2002-2.6 
2004-3.4 

3K 

1.1 

2.1 

0.74 

16.5 

7.4 

10 

9. 

12.3 

9 
13.2 

28.8 

9.1L 

7.3 
9L 

2002-58.8 
2004-9.1 

8 

21.6 
2002-43.3 
2004-72 

10.8 

11.5 

8.1 

9.9 

Detection # 

12/12 

8/9 

9/9 

6/6 

8/8 

9/10 
14/14 

17/18 

11/11 

6/6 
6/6 

2002-9/9 
2004-5/6 

1/1 

19/19 
2002-20/20 

2004-6/6 

5/5 . 

9/9 

8/8 

6/6 

Lead (Pb) 

64.69 
• 

38.58 

Min. 

1.4 

0.93J 

8.8 

0.93K 

12.9J 

4.2 
12.6 

0.9 

4.6 
14.7K 

1.9 

2002-11.6 
2004-9.4J 

28K 
2002-16.6 
2004-24.9 

7.6 

103K 

2.3J 

2.2J 

2.2 

m^MmA,: 
82.7 

42.2J 

61.8 

58.3J 

275J 

33.9K 
140 J 

. 248 
105 

102K 
16.9 

2002-2,010 
2004-2,1201 

28K 
2002-2,0801 

2004-317 

150 

91.2K 

59J 

118K 

32.6 

Detection # 

12/12 

9/9 

9/9 

6/6 

8/8 

10/10 
14/14 

18/18 

11/11 

' 6/6 
6/6 

2002-9/9 
2004-12/12 

1/1 
2002-19/19 

2004-7/7 

20/20 

5/5 

9/9 

8/8 

Mercury (He) 

0.15 

0.17 

Min. 

0.03 

0.03J 

0.03 

0.03 

0.04 

0.02 
0.02 

2002-0.02 
2004-0.148 

0.03 

-0.03K 
0.02 

0.02 

0.12K 

0.05 

0.03 

0.03 

0.03 
0.102 J 

0.02L 

6/6 0.02 

AAB^i^AA 
0.71 
0.09J 

0.08 

0.13 

0.35 

0.38 
. 0.08 

2002-65. IK 
2004-13.4 

0.07 

0.15K 
0.06 

0.32 

0.12K 

3.2J 

0.3 

0.09 

12.2 
5.71 

0.09 

0.15 

Detection iftf 

9/12 
4/9 

8/9 

5/6 

8/8 

9/10 
' 13/14 

2002-11/18 
2004-7/7 

6/11 

4/6 
4/6 

9/9 

1/1 

19/19 

18/20 

4/5 

2002-4/9 
2004-6/9 

5/8 

5/6 
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Table A-2 (continued) 
• ' Metals.bv AOC ' • 

Location 

AOC 

PDQ 
LVQ 
CVQ 

SAQ 

Notes: ug/kg = r 

Units 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

nicrograms i 

••••': •̂•• ^ S r s e n i c .iCAsy;'; ;• • 

A''.::iMin:AA .̂̂ :̂ 

I . IL 

1.2L 

0.88 

2002-51.5 
2004-0.739B 

:::̂ .:-;;:.::;;Max^ :̂--"^"M 

16.4 

5.7 
6.5 

2002-94.3 
2004-74.2 

'î î -̂ :̂̂ Ditection-#'.'̂ '' 

9/9 
10/10 

7/8 

2002-2/2 
2004-7/7 

AAA'iIM-^(Piij^AAyd.A:At:. 

' / - i^MuL'•• : :>. 

2002-1.9 
2004-224J 

1.6 
1.2 

117 

••"i:̂ ;:*Maf3 :̂.:.:;; 

2002-1,440-
2004-1,1001 

.47 
37.3K 

122 J 

Detection # 
2002-9/9 
2004-6/6 

10/10 

•8/8 

2/2 

.:r'::;:i.A:.;::.::::::::.:C.:::S S ; M e r < ; u k ^ 3 ( H g 

'!mmm::Am 

0.05 ' 

0.04 

0.04 

0.09 

AyfMsi£'':A. 

0.43 

0.08 

0.07 

0.1 

"tM&MM 

5/9 
8/10 

3/8 

• 2/2 

)er kilogram; J - result estimated; K - result biased high; NA - not analyzed; Detection # = number of detections/total number of samples 

» 



Table A-3 
Pesticides bv AOC 

AOC 

MO 3 
MAR 

FKP-UQ 

FKP-LQ 

FKP-FOOT 

FKP-I 

WCR-N 

WCR-S 
PDQ 
SAQ 

•:; Units::: 

ug/kg 
ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 
ug/kg 
ugAcg 

4,4'-DDE 

Min. 
26 
31 

4.7J 

NA 

24K 

4.1 

34J 

13 
NA 
18 

Max. 
58 
110 

400 

NA 

- 32K 

4.2J 

34J 

13 
NA 
24 

Detection # 
2/9 
2/8 

3/10 

NA 

2/18 

2/11 

1/19 

1/20 
NA 
2/2 

4,4-DDD 

Min. 
22 

NA 

4.2J 

NA. 

• NA 

3.6J 

NA 

, NA 
NA 

NA 

Max. 
22 

NA 

4.2J 

NA 

NA 

3.6J 

NA 

NA 
NA 

NA 

Detection # 
1/9 

NA 

1/10 

NA 

• NA 

1/11 . 

NA 

NA . 

NA 

NA 

4,4-DDT 

Min. 
31 

NA 

NA 

23 

19K 

NA 

NA 

NA 
120 

NA 

Max. 
390 

NA 

NA 

23 

20K 

NA 

NA 

NA 

120 

NA 

Detection # 
2/9 

NA

NA 

1/14 

/ 2/18 

NA . 

NA 

NA 

1/9 

• NA 
^ Notes: ug/kg = micrograms per kilogram; J - result estimated; K - result biased high; N A - not analyzed; Detection # = number of detections/total number 
of samples 
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f'̂ SMAAiAtA^ 

MQl 

MQ 2 
M Q 3 
MQ 4 , 
MAR 

FKP-UQ 

FKP-LQ 

FKP-FOOT 

FKP-I 

FKP-NB 

FKP-NWP 

FKP-CLRPDD 

FKP-MISC 

WCR-N 

f?-:̂ Urii|i:;v:̂ ;: 

% 

• % 

% 
% 
% - • 

% -

• % • 

% 

% 

% 

% 

% 

% 

% 

Surface 0r2 ft bgs 

Min. 

0.00828 
lEM 

<1PLM 
<0.00005 
0.00055 

<0.00005 
<0.00005 

<0.00005 

<0.00005 

<0.00005 

<0.00005 

<0.00005 

<0.00005 

<0.00005 

- • 

<0.00005 

Max, 

0.0802 
TEM 

3 P L M ^ 
0.00005 
0.00688 
0.0008 
0.00212 
4.96238 

TEM 
10 PLM 

0.00032 

20 

0.820 
TEM 

3 PLM 
-.0153 
TEM 

<1.PLM 

5 

0.0401 

~. 

2.6623 
TEM 

3 PLM 

Detections 

3/51 

• 3/35 
2/28 
3 / 1 8 •• 

. 6/37 

18/49 

3/24-

17/84 

9/40 

4/26 

10/49 

3/20 

0/39 

22/124 

Subsurface 2-6 ft bgs 

Min. 

1 

<0.00005 
• — 

<0.00005 
<0.00005 
0.00906 

TEM 
3 PLM 

-

2 

2 

.--

-

~ 

-

2 

::;;:|Max.;:::::;;; 

2 

0.00006 
— 

<0.00005 
<0.00005 

• 5 

- \ 

5 

2 

-

~. 

~ 

~ 

2 

::;Deifectiiin:i;| 

2/20 

2/20 

• 0 / 5 • 

2/6 
1/7 

3/9 

0/2 

4/18 

1/11 

0/9 

0/7 

0/9 

0/10 , 

4/29 

Subsuiface >6 ft bgs / ; 

Min. 

• 2 

I 
• 

~ 

1 

. 3 

2 . . 

• 2 

~ 

-

-

~ 

- .. 

• : , - :Max. : 

. 20 

~ 
— 

" 
-

10 

5 

10 

~ 

-

". ~ 

• . ~ 

-

[iliietiipiiiiiP 

3/13 

0/14 

0/9 
0/5 
0/3 

5/8 

•'• 7 / 2 1 

3/17 

0/18 

NA 

0 / 2 • 

0/2 

NA 

NA 

i 



•'!":!::: TabI^::A^4.:(cdiitin . A A A A I I A A A A A " :'*:l;i:;--.̂ ':::":ii:::: i:'^'S 

iiiAQG:!:;;-:::;;::;::!^^^ 

WCR-S 

HIB 

AMQ 

SIB 

WAP 

PDQ 

LVQ 

CVQ 

SAQ 

4:i::::Uiiiii-:;;::;̂ -

% 

% 

% 

% 

% 

% - • 

% 

% 

% 

Surface 0-2 ft bgs 

Min. 

0.00979' 
TEM 

1.2317 
TEM 

<0.00005 

<0.00005 

<0.00005 

• " " • - ^ . 

<0.00005 

0.00355 

<0.00005 

vV-Max;.'..:' 

14.573 
TEM 

2.3983 
TEM 

10 PLM 

10.82065 
TEM 

10 PLM 

3 
0.1342 
TEM . 

. . . 

<0.00005 

3 

0.19013 

/.:Detection-.#:; 

78/347 

10/38 

4/74 

9/45 

7/57 

0/21 

1/44 

7/44 

4/11 

Subsurface 2-6 ft bgs 

Min. 

<0.00005 

2 

5.93866 
TEM 

3 PLM 
~ 

~ 

~ 

— 

2 

-

Max. 

0.01223 
TEM 

3 PLM 
3.8333 
TEM . 

5 PLM 

5.93866 
TEM 

3 PLM 
~ • 

. ~ 

. -

• • - -

2, 

-

.:-:le^ctipn:|'i::: 

3/26 

2/4 

1/15 

' 0/6 

0/10 

0/2 

0/6 

2/10 

•NA 

Subsurface >6 ft bgs 

Min. 

--

. ' ~ 

3 

— 

• . . . 

. ~ 

2 

— 

~ 

Max . 

~ 

~ 

20 

— 

~ 

5 

~ 

~ 

NA 

NA 

8/13 

0/5 

0/7 

0/7 

3/11 

0/7 

NA 

Notes: 
TEM - analyzed by Transmission Electron Microscopy 
PLM - analyzed by Polarized Light Microscopy 
NA Not analyzed 
~ No detections .̂  
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Appendix B 
Summary of FS Alternatives Evaluation 



Remedial Alternative 

FS Alternative 1: No 
Action 

FS Alternative 2: 
Capping witli Limited 
Excavation 

SUMMARY O F C O 

Threshold Criteria 

Overall Protection of 
Human Health and 
the Environment 

Not protective 

Contaminated soils 
would be left in place 
with no treatment or 
controls to mitigate 
any exposure 
pathways. 

ProtL'clivc 

Protects human health 
and the environment 
by eliminating soil 
exposure pathways. 
On-going monitoring 
and periodic cap 
maintenance would be 
required to ensure an 
appropriate level of 
protection over tlic 
long terin. 

Compliance with 
ARARs and TBCs 

Not compliant 

Does not comply with 
Chemical-specific 
ARARs since 
contaminated soils 
remain. Does not 
comply with NPS 
Organic Act because 
future park visitors 
would be restricted 
from areas of the Park 
and other park uses 
would be impaired. 

Conipliiiiil 

Complies with 
identified ARARs. 

, 

TABLE B-1 
MPARATIVE ANALYSIS OF REMEDIA 

Evaluation Criteria 

Long Term 
Effectiveness , 

Not effective 

Under this alternative 
remedial actions would 
be undeitaken. No 
institutional or 
engineering controls 
would be 
implemented. Tliis 
alternative would not 
be effective in 
achieving RAOs in the 
long-tenn. 

Moderately effective 

The long term 
effectiveness of this 
alternative would be 
moderate because it 
would require con
tinued integrity of the 
cap, a long-tenn O&M 
plan, and five-year 
reviews. 

Reduction of 
Toxicity, Mobility 

and/or Volume 

No reduction 

Does not result in 
reduction of toxicity. 
mobility, or volume of 
contaminants as no 
active remedial 
measures would be 
employed. 

Some reduction 

Significant reduction 
of future air borne 
releases. Minor re
duction in mobility by 
infiltration and 
erosion. No reduction 
of toxicity or volume 
through treatment. 
Indirect reduction in 
toxicity by.eliminating 
the exposure pathway. 

L ALTERNATIVES 

Short Term 
Effectiveness 

l.-lTccti\c 

Does not increase risks 
to workers or the 
public as a result of 
remedial activities. 
However, protection 
from human health or 
ecological risks would 
not be achieved under 
this altemative in the 
short-term or long-
tenn. 

M(>(.ii.'i';ilely clTeutive 

Use of appropriate 
PPE, dust sup
pression, and access 
controls would prevent 
contact and inhalation. 
Construction workers 
and the public, 
minimizing short-term 
risk. Site restoration is 
feasible in shoit-tenn. 

, Implementability 

E:isily iiiiplcnienlabie 

Requires coordination 
with regulatory 
agencies for review of 
five-year assessment 
data and making 
decisions regarding 
any future remedial 
activities, if necessaiy. 
Consulting services for 
five-year reviews are 
readily available. 

Reasonably ^ 
iniplemcnlalilc 

Technically feasible, 
but portions of several 
AOCs have steep 
slopes and may require 
extra effort to 
construct the cap and 
protect it against . 
erosion during the 
establishment of new 
vegetation. 

Cost 
(Present Worth: 

7% Discount Rate 
30 Years) 

Low {%(). 1 M) 

There are no capital 
costs for this 
altemative. The cost 
for this altemative is 
approximately 
$125,000, assuming 
five-year reviews for 
30 years. Potential 
future remedial action 
costs under this 
altemative could be 
substantial. 

Moclcraif 
(S0.6M) 

Capital costs-$6. IM. 
O&M and five-year 
reviews -
$279,000/year. 
Potential future 
remedial action costs 
would be relatively 
low. 

Red = Lowest of the comparative rankings 
Green = Top comparative ranking (top two rankings shown) 
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TABLE B-1 
SUMMARY O F COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 

Evaluation Criteria 

Remedial Alternative 

Threshold Criteria 

Overall Protection of 
Human Health and 
the Environment 

Compliance with 
ARARs and TBCs 

Long Term 
Effectiveness 

Reduction of 
Toxicity, Mobility 

and/or Volume 

Short Term 
Effectiveness 

implementability 

Cost 
(Present Worth: 

Discount Rate 
30 Years) 

7% 

FS Alternative 3a; 
Stabilization with 
Limited Capping and 
Excavation^ 

Prolculivc 

y 

Provides protection of 
the environment by 
eliminating the soil 
exposure pathways for 
human and ecological 
receptors. 

Cuniplianl 

Complies with 
identified ARARs. 

FS Alternative 3b: 
Stabilization with 
Limited Excavation 

Pi'oreciivi: 

See Above 

Conipliam 

See Above'' 

Moderately effective 

Eliminates human 
health and ecological 
risks. Site specific 
long-temi effects due 
to weathering are 
unknown, so potential 
for degradation of the 
stabilized mass is 
uncertain. Long-tenn 
O&M would be 
required in addition to 
five-year reviews. 
There is some 
redundancy in 
protectiveness with the 
overlying top soil 
layer. 

Moderately effective 

See Above 

Motlerate recinction 

Immobilizes the 
contaminants in the 
stabilized matrix, 
which results in 
reduction of toxicity 
and mobility. This 
technology has been 
demonstrated to reduce 
the mobility of 
contaminated waste by 
greater than 95%. 
Volume of impacted 
material would likely 
increase'as a result of 
additives necessary to 
facilitate stabilization. 

Moderately cn'eciive 

Use of appropriate 
PPE, dust sup
pression, and access 
controls would prevent 
contact and inhalation. 
Constmction workers 
and the public, 
minimizing shoil-tenn 
risk. Site restoration is 
feasible in short-tenn. 

Modci'alc ix'tliiciioii 

See Above 

Moderately erieeiiw 

See Above 

Some implementation 
issues 

Implementation would 
require specially 
adapted surface soil 
tilling or mixing 
equipment. AOCs 
with excessive slope or 
forested vegetation 
have not been 
included. The reagents 
for stabilization are 
fairly common and 
readily available. 

Some Implementation 
Issues 

See Above 

Moderate 
($I2.IM) 

Capital costs -$8.IM. 
O&M and five-year 
reviews -
$319,000/year. 
Potential future 
remedial action costs 

associated witii this 
altemative would be 
relatively low. 

Moderate 
($!3.1M) 

Capital costs -
$I0.8M. O&M and 
five-year reviews -
$l81,000/year. 

Red = Lowest of the comparative rankings 
= Top comparative ranking (top two rankings shown) 
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TABLE B-1 
SUMMARY O F COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 

Evaluation Criteria 

Remedial Alternative 

Threshold Criteria 

Overall Protection of 
Human Health and 
the Environment 

Compliance with 
ARARs and TBCs 

Long Term 
Effectiveness 

Reduction of 
Toxicity, Mobility 

and/or Volume 

Short Term 
Effectiveness, Implementability 

Cost 
(Present Worth: 

7% Discount Rate 
30 Years) 

FS Alternative 4: 
Shallow Excavation 
with off-site Disposal 

FS Alternative S: 
Complete Excavation 
with off-site Disposal 

'Proieelive 

Eliminates human 
health and ecological 
risks posed by 
exposure to 
contaminated soil. 
Pennitted off-site 
facilities are designed 
and operated to be 
protective of human 
health and the 
environment. 

Conipliaiil 

Complies with 
identified ARARs. 

Pioteeli\e 

Eliminates all potential 
risks due to exposure 
to contaminated soil. 
Pennitted otT-site 
facilities are designed 
and operated to be 
protective of human 
health and the 
environment. 

C'oiiipliani 

Complies with 
identified ARARs. 

i::ireeli\'e 

Eliminates human 
health and ecological 
risks. Long-tenn 
institutional controls 
used to prevent future" 
intrusive maintenance 
or construction 
activities. 

Very elVeelive 

Eliminates human 
health and ecological 
risks. Permitted off-
site disposal facilities 
are designed and 
operated to mitigate 
potential risks to 
human health and the 
environment so a 
transfer of risk to the 
off-site facility is not 
likely. No reliance on 
long-term institutional 
controls to manage 
future risks. 

Moilerale retluction 

Removes contaminants 
in top two feet of soil 
from the site, but does 
not reduce contam
inant mass since it 
would be moved to 
di.sposal facility. 
Contaminants deeper 
than three feet would 
remain. Toxicity 
would not be reduced 
by treatment, but 
exposure eliminated. 

.Sigiiitkaiii rediielioii 

Reduces toxicity by 
removing exposure 
pathway, but 
contaminant mass not 
reduced. Mobility, 
reduced by 
management of 
contaminated soils in 
off-site disposal 
facility. 

Motleiaiely elTeelive 

Use of appropriate 
PPE, dust sup
pression, and access' 
controls would prevent 
contact and inhalation. 
Construction workers 
and the public, 
minimizing shoil-tenn 
risk. Site restoration is 
feasible in short-term. 

Reasonably 
iinpleineiilahie 

No concerns with 
respect to technical 
feasibility for the 
Shallow Excavation 
with Off-Site Disposal 
altemative. 

Not effective 

Due to the large extent 
of constmction 
associated with this 
alternative, significant 
adverse environmental 
impacts and erosion 
are possible which 
would present 
potential risks to park 
visitors, residents, and 
maintenance and 
construction workers. 

Poor implementability 

Extent and depth of 
excavation would take 
10 years, require 
extensive shoring, and 
cause damage to park 
facililties. Significant 
access and traffic 
controls would be 
required. 

Moderate 
($11.6M) 

Capital costs -
SIMM. O&M costs 
and five-year reviews • 
$41,000/year. 
Potential future 
remedial action costs 
associated with this 
altemative would be 
relatively low. 

Veiy high 
($350M) 

Capital costs-$350M. 
No O&M requirements 
and associated costs. 
There would be no 
potential future 
remedial action costs 
associated with this 
altemative. 

Red = Lowest of the comparative rankings 
Green = Top comparative ranking (top two rankings shown) 

B-3 



Appendix C 
Basis for Performance Standards for the Selected Remedy 



Basis for Performance Standards for the Selected Remedy 

I. Remedy Overall 
The Selected Remedy shall be designed, constructed, monitored, and maintained, in compliance 
with all statutes and regulations identified in Appendix G of this ROD, and shall achieve the 
Performance Standards established in final design for the individual components of the remedy. 
The basis for the development of the individual Performance Standards for this Site is presented 
in the following sections. 

II. Contaminated Soil Removal 
All soil or sediment within the top 24 inches in the Site that exceeds the Remediation Goals 
(RGs) summarized in Table 7 of this ROD shall be excavated and disposed in an appropriate off-
site licensed facility. A complete vertical and horizontal delineation of the soils or sediments 
that must be excavated will be established during final design based on the previously collected 
data (i^e., during the RI) and any pre-design data that may be collected as necessary to fill data 
gaps. Verification that the full extent of contaminated soils and sediments that exceed the RGs 
have been removed,shall be performed following excavation in each area and prior to backfilling 
with clean soil. Verification procedures to be followed shall be as described in Appendix F of 
this ROD as fiirther specified in the final design. Prior to disposal, a determination will be made 
regarding what type of disposal facility is appropriate for the excavated material (e.g., RCRA 
Subtitle C or Subtitle D waste disposal facilities), relying on RI and pre-design data and/or 
through post-excavation material characterization testing. 

HI. Clean Backfill 
Demonstration of compliance with the NPS Clean Fill Criteria and the Commonwealth's 
Management of Fill policy will be required for all imported soil material, common backfill, and 
topsoil. Imported soil will also be required to meet the chemical concentration RGs for all 
COCs and CECs as summarized in Table 7 of the ROD. The Contractor will be required to 
completely decontaminate all tools and equipment that come into contact with the contaminated 
soils during excavation, transport and disposal prior to handling any imported clean soil. 

Common fill shall have the structural and physical characteristics necessary to support the 
expected overlying land uses or habitats.(e.g., wetlands, forested uplands, parking, structures, 
etc.). Topsoil shall be fertile, natural soil, typical of the locality; substantially free of stones, 
roots, sticks greater than 2 inches in diameter or length, clay, peat, weeds and sod; and obtained 
fi-om upland areas or be treated to be fi"ee of exotic plant seeds. Topsoil shall contain organic 
matter content appropriate for the intended and desired revegetation and restoration scenario 
(e.g., wetlands, grasslands, forest, etc.). Detailed specifications for both common fill and topsoil 
for the different land use/restoration areas shall be specified in.the final design. 

IV. Site Restoration/Revegetation 
A diverse, effective, and permanent vegetation cover of plants native to the Park region shall be 
established over all natural areas disturbed during the implementation of the Remedial Action. 
Seeding and planting of the disturbed areas will stabilize the soil surface to prevent erosion but 
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also provide a base level of desirable vegetation that can succeed to the ultimate desired habitat. 
A Planting and Restoration Plan to restore the landscape at the VFNHP will be part of the final 
design and will form the basis for the revegetation performance standard. The Planting and 
Restoration Plan shall contain soil amendment requirements, seed mix specifications (including 
seed types and the specific required mix, placement locations, application rates, and germination 
requirements), tree and shrub specifications (including species, nimibers and locations of 
plantings, planting requirements, etc.), specific survival requirements, and monitoring and 
maintenance requirements. Restoration will be required in both wetland and upland areas and 
will include the replacement of trees and shrubs and reseeding. In wetland areas, a wetland seed 
mix and wetland shmbs appropriate to the wetland type and local flora v̂ dll be used. In order to 
limit the spread of invasive species such as Phragmites australis, the final design or Remedial 
Action Work Plan shall include specific requirements such as washing construction equipment 

, before it is brought on site, providing certification of Phragmites-fiee top soil, etc. 

Details for the revegetation performance standards shall be specified in the Planting and 
Restoration Plan and shall include minimum allowed percent vegetation coverage for grasses, 
and percent survival for shrubs and trees as measured one year from the date of completion of 
the plantings. The final design or Remedial Action Work Plan shall specify responsibilities for 
maintaining plantings during the first year including watering and irrigation, protection fi-om 
deer browsing, etc, and may also include requirements (if appropriate) regarding plantings 
survival after year one. Methods for quantifying percent coverage and siorvival shall be included 
in the Planting and Restoration Plan. 

During the first year evaluation period, the revegetated areas will be visually inspected on a 
quarterly basis to detect the establishment of any erosion gullies. If any erosion ̂ gullies deeper 
than 4" are found, these gullies will be filled v̂ îth the approved topsoil, the gully areas will be 
regraded, and the areas will be re-treated with seed and mulch. 

A full inspection of the plantings will be conducted one fiill year after the restoration in a given 
AOC is complete. If any areas are determined to fail the revegetation performance standards at 
the one-year evaluation, the area shall be reseeded with the approved seed mix and dead, 
damaged, or diseased plants shall be replaced. A second evaluation ofthese areas will be 
conducted after one ftill additional growing season. If this second one-year evaluation period is 
required, erosion inspections and necessary repairs will continue as described for year one. 

At the conclusion of the second one-year evaluation period, the revegetation of all areas failing 
to meet the revegetation performance standards will be deemed unacceptable, and such areas will 
be replanted in a manner determined by NPS. The revegetation obligations will continue until 
the revegetation performance standards are met. I 

# 
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~̂' - T A B L E D - 1 -.: 

REMEDIATION AREAS, DEFIHS AND VOLUMES FOR THE SELECTED REMEDY 

AOC DESIGNATipN V> A A - ' - , 

Maintenance Area Ruins (MAR) 

Former Keene Plant Area (FKP) 

Waste Channel and Railbed - North (WCRN) 

Waste Channel and Railbed - South (WCRS) 

Historic Bridge (HIB) 

Amphitheater Quarry (AMQ) 

Silicate Bank (SIB) 
PADOT Quarry (PDQ) 

' Cave Quarry (CVQ) 

Small Additional Quarry (SAQ) 

. ,̂  Designation of -
' Remedial Area 

MAR-A 

MAR-B 
FKP-A 
FKP-B 
FKP-C 

FKP-D 
FKP-E 
FKP-F 
FKP-G 
FKP-H 
FKP-1 
FKP-J 

FKP-K 
FKP-L 
FKP-M 

WCRN-A 
WCRN-B 
WCRN-C 

WCRS-A 
HIB-A 

HIB-B 
HIB-C 

AMQ-A 
AMQ-B 
AMQ-C 
AMQ-D 
SIB-A 
PDQ-A 
CVQ-A 
CVQ-B 

SAQ 
TOTAL 

(acres) 

0.67 

0.13 
0.07 
0.90 
0.79 

0.45 
0.08 
0.02 
0.06 
0.04 
0.01 
0.35 

0.02 
0.24 
0.39 ^ 
0.09 
0.29 
3.04 

4.5 
0.16 

0.02 
0.24 
None 
0.08 
0.02 
None 
0.08 
0.59 
0.10 
0.46 

0.03 
13.92 

Deptli^^' 
(ft)' 

1.5 

1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
2.5 
2.5 
1.5 
2.5 
2.5 

3.0 
2.0 
1.5 
1.5 
3.0 
2.5 

3.0 
1.5 

1.5 
1.5 
0 

2.0 
1.5 
0 

1.5 
2.0 
1.5 
1.5 

2.5 
1.5-3.0 

'^1 Volume I' 
(yd^ 

1621 

315 
169 

2178 
1,912 

1,089 
194 
81 

242 
97 
40 

1,412 

97 
774 
944 
218 
1,404 

12,261 

. 21,780 
387 

48 
581 

0 
258 
48 
0 

194 
1,904 
242 

1,113 

121 
51,723 

Notes: 
' Depth corresponds to 1' deeper than deepest exceedance of RGs except PDQ and FKP-L where only the top 2 feet of RG 
exceedance is remediated (the RG exceedances deeper than 2 feet at PDQ and FKP-L are below the exposure zone for the 
target receptors). 
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FS Alternative 4: Shallow Excavation and Off-site Disposal 

Alt.4 MAR Estimating Assumptions: 
• Excavation \vith Off-Site Disposal altcmarive costs arc considered on an AOC-by-AOC basis 

• Capital costs include implementation of institutional controls (i.e. public awareness program and deed restrictions), excavation, ofT-sitc disposal, and site restoration. 

• Engineering costs include the hours for design of the excavarions - rate is a blended rate for junior level, senior level, and CAD staff 

• Pre-design sampling is assumed to be 5% of the design costs 

• All remediation areas will be excavated, totalling 1,936 cy over 0.8 acres . • " 

• Clearing and grubbing rate of 2.3 acres per day is assumed 

• Excavation assumes conventional equipment only with no shoring or dewatering necessary 

• Excavation rate of 720 cy/day is assumed 

• Topsoil rate of 1,000 cy/day is assumed 

• Clean fill rate of 800 cy/day is assumed 

• Compaction rate of 800 cy/day is assumed 

• Waste characterization sampling assumes I sample perfOO cy and analysis for TCLP RCRA 8 Metals, TCLP Pesticides, TCLP Volatiles, and TCLP BNA 

• Confimiatoiy sampling assumes - I sample pei900 sf base 

• Air monitoring assimies 8 samples per day 

• Vegetation (non-forested) nutcrial cost based on SI0.96/lb and 125 lb/acre of the Valley Forge specified seed mix 

• Vegetation (non-forested) production rate assumes 1.84 acres/day 

• Vegetation (forested) material cost based on $ 100/tree and 40 trees/acre 

• Vegetation (forested) production rate assumes 0.1 acres/day 

• O&M costs include consulting services and on-going costs associated with cap maintenance and institutional controls as well as Five-Year Review for the VFNHP ARS 

• Equipment and labor costs detemiined using Means database 

Lin t Item 

Pre-desien samoIinK 
Excavation 

Air Monitoring &. Oveni^ht 
Clearinn and Grubbinn fnon-fortstedl 
Clearinn and Grubbinn (forested) 
Excavation 
Clean Fill 
Too Soil 
Compaction 
Vegetation fnon'forcsted a reu) 
Veuet.tion (fortited are«3) 
Confirnutorv Sunples foahs) 
WB5te Chaiscterization 
Off-Site Disposal fnon-haz) 
Off-Site Disposal fhaz) 

• . . - • 

Ubor 

Estimated 
Quantities 

Units Unit Price Cost 

Equipment 

Estimated 
Quantities 

Units Unit Price 

200 
1 

1 
17 
0 

1 
3 
2 
1 

2 • 

0 
S 

hours 
lump sum 

llOTIDSUm 
davs 
davs 
davs 
davs 

davs 
davs 
davs 
davs 

SI25 
J 1.250 

S25.00O 
$640 
.SO 

J4.700 
J1.220 
S454 
S192 
1454 

SO 

so 

$25,000 
J 1.250 ^ 

S25.000 
SI0.S80 

SO 
$4,700 
$3,659 
S909 
$192 
$909 

SO 
$0 

1 

I 
1 
1 

1 
1 
1 

1 
1 

lumpsum 
lumpsum 
lumpsum 
lumpsum 
lumpsum 
lumpsum 

lumpsum 
lumpsum 

$400 
$0 

$5,160 
S 1.646 
$1,960 
$618 

$1,960 
$0 

$4,000 

• -

Cost 

$0 
$400 
$0 

$5,160 
$1,646 
$1,960 
S61S 

$1,960 
$0 

$4,000 

Afaterlal 

Esdmaled 
Quantities 

136 

1.420 
710 

0 

0.8 
39 
4 

1.936 
0 

Legain-e 

Units Unit Price Cost 

samples 

CY 

cv 

acre 
acre 

samples 
samples 

cv 
cv 

J40 

$15 
$19 

$1,370 
$4,000 
$158 
$950 
$83 

$330 

15.440 

$21,300 
$13,490 

$0 
$3,200 

$6,162 
$3,800 

$160,688 
$0 

Total Direct Conslniction Costs (TDCC) 

Condngency at 20',< 

•Total Capital Cost 

- Five-Year Review (each 

chnlcal Support (40 hours each per year) 

Total 0 4 M Costs 

Present Woith 0 4 M (30-year, 7%) 

Total Present Worth 

Total Oats 

$25,000 

$1,250 

$25,000 

$16,720 
$0 

$9,860 
$5,305 

$24,168 
$14,299 
$2,868 

$0 
$7,200 

$6,162 
$3,800 

$160,638 
$0 

$302,321 

$60,464 

$362,785 

site-vvidi 

site-wide 

$0 

$0 

$362,785 
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All. 4 FKP Estimating Assmfnbtions: 
* Excavation with Off-Site Disposal alternative costs are considered on an AOC-by-AOC basis 

* Capital costs include iir^jlementation of institutional controls (i.e. public awareness program and deed restrictions), excavation, off-site disposal, and site restoration 

* Engineering costs include the houn for design of the excavations - rate is a blended rate for junior level, senior level, and CAD staff 

* Pre-design sampling is' assumed to be S% of the design costs 

* All remediation areas will be excavated totalling 9,228 cy over 3.42 aaes 

* Clearing and grubbing rate of 2.3 acres per day is assumed -̂  

* Excavation assumes conventional equipment only with no shoring or dewatering necessary 

* Excavation rate of 720 cy/day is assumed 

* Topsoil rate of 1,000 cy/day is assumed . 

* Clean fill rate of 800 cy/day is assumed 

* Compaction rate of 800 cy/day is assumed 

* Waste characterization sampling assumes I sample per 500 cy and analysis for TCLP RCRA 8 MeUls, TCLP Pesticides, TCLP Volatiles, and TCLP BNA 

' Confiimatoiy sampling assumes •-1 sample peT900 sf base 

* Only waste from FKP-L is considered to be hazardous based on contaminant concentrations 20 times TCLP limits (rough estimation using total concentrations to anticipate TCLP results) 

* Air monitoring assumes 8 samples per day 

* Vegetation (non-forested) material cost based on S10.96/1b and 125 lb/acre of the Valley Forge specified seed mix 

* Vegetation (non-forested) production rate assumes 1.84 acres/day 

* Vegetation (forested) material cost based on S lOO/tree and 40 trees/acre , ~ 

* Vegetation (forested) production rate assumes 0.1 acres/day 

* O&M costs include consulting services and on-going costs associated with cap maintenance and institutional,controls as well as Five-Year Review for the VFNHP ARS 

* Equipment and labor costs detemnined using Means database - -, 

L in t Item 

Excavation 

Air Monitorinn & Oversight 
Clearing and Gmbbtna (non-forested) 
Clearira! and GnibbinB (forested) 

Excavation 
Clean Fill 
Top Soil 

Veeetation (non-forested aieas) 
Vegetation (forested areas) 
Confirmatory Sarimles (PAHs. lead, * asbestos) 
Waste Characteriation . 
Off-Site Disposal (non-hai) 
Off-Site Disposal fhaz) 

Lc to r 

Estitnated 
Quanrities 

1.000 

-
1 

49 
2 

1 
13 
9 

3 . 
9 
2 
10 

Units Unit Price Cost 

.houn 

lumpsum 

.$125 

$6,250 

$125,000 

$6,250 

Eduinmint 

Estimated 
Quantities 

' 

Units Unit Price Cost 

Msta l i i l 

Estimated 
Quantities 

-,,. 

Units Unit Price Cost 
Total Costs 

1 $125,000 
J«,250 , 

^ . . J 

davs 
days 

days 
davs 
davs 
.davs 
davs 

. davs 
davs 

$25,000 

J 6 4 0 

$.4,099 
$5,758 
$447 
$461 
$254 
$461 
$473 
$725 

$25,000 
$31,360-
$8,198 
$5,758 

$5,814 
$4.14S 

$762 
$4,145 
$946 

$7,252 

1 

1 

lumpsum 

lumpsum 

.lump.sum 
. lumpsum 

C m o l K (FKP-L) 
Mobilization / Demobilization 
AirMonitorinsAOversiahl . 
Clearina and Grubbinn (non-forested) 
Clearinc and Grubbins (forested) 
Warning Layer 
Clean Fill 
Too Soil 
Compaction 

Vesetation (non-forested areas) 
Veaetation (forested areas) 

• • , -

^ 

1 
4 

lumpsum 
davs • 

$5,000 
$640 

$5,000 
$2,560 

included above 

. included above 

1 

1 
1 
1 

davs 
davs 
davs 
days , 

$500 

$409 
$58 

.$409 

$500 

$409 
$58 

$409 
included above 1 
included above 

• 

1 lumpsum 

lumpsum 
lump sum 

lumpsum 

~ 

$1,100 
$4,307 

$6,321 
$7,844 

$8,938 
$2.4J5 
$8,938 
$500 

$5,000 

$0 
$1,100 
$4,307 

$6,321 

$7,844 
$8,938 

$2,455 
$8,938 
$500 

$5,000 

$150 

$1,000 

$882 
$185 
$882 

i 

$150 

$1,000 

$882 
$185 
$882 

. 
392 

6.477 
2.822 

2.44 

0.98 

166 
19. 

8.454 
774 

cv 

acre 
samoles . 

$40 

. $15 
$19 . 

- $ 1 J 7 0 

$4,000 
$210 
$950 

$83 
$330 

$15,680 

$97,155 
$53,618 

$3,343 
$3,920 

$34,860 
$18,050 

$701,682 
$255,420 

32 

• 

10.454 

< 639 
213 

^ 
samples 

sQuare feet 

cy 
cv 

-
$40 

$0.30 

$15 
$19 

$1,280 

$3,136 

$9,585 
$4,047 

$0 

Total Direct Construction Costs (TDCC) 

Contingency at IVA 

^ Total Capital Cost 

Total Cap Direct Constmction Costs 

Total Cap Direct Construction Costs plus 20% 

Five-Year Review (each! 

Legal/Technical Support (40 hours each per year) 
Cap Maintenance (10% Capital Cost) 

Total O&M Costs 

Present Worth O&M (30-year, 7%) 

Total Present Worth 

$25,000 
$48,140 
$12J05 

$12,079 

$13,657 
$ I 1 0 J 3 9 
$56,835 
$13,084 
$4,789 

$16:172 
$34,860 
$18,050 
$701,682 
$255:420 

$5,000 
$3,990 

$0 
$0 

$4,636 

$10,876 
$4,290 
$1,291 

$1,483,843 

$296,769 

$1,780,612 

$30,083 

$36,099 

site-wide 

site-wide 

$3,610 

$3,610 

$44,796 

$1,825^0 



Alt. 4 WCR - North Estimating Assumptions: 
* Excavation with Off-Site Disposal altemative costs are considered on an AOC-by-AOC basis 

' Capital costs include implementation of institiitional controls (i.e. public awareness program and deed restrictions), excavation, off-site disposal, and site restoration 

* Engineering costs include the houn for design of the excavations - rate is a blended rate for junior level, senior level, and CAD staff 

* Pre-design sampling is assumed to be 5Vi of the design costs •• • . ^ 

* All remediation areas will be excavated, totalling 13,883 cy over 3.42 acres 

* Clearing and grubbing rate of 2.3 acres per day is assumed 

* Excavation assumes conventional equipment only \vith no shoring or de^yatcring necessary 

* Excavation rate of 720 cy/day is assumed 

* Topsoil rate of 1,000 cy/day is assumed 

* Clean fill rate of 800 cy/day is assumed 

* Compaction rate of 800 cy/day is assumed 

* Waste characterization sampling assumes 1 sample perSOO cy and analysis for TCLP RCRA 8 Metals, TCLP Pesticides, TCLP Volatiles. and TCLP BNA 

* Confinnatory sampling assumes - 1 sample pci900 sf base 

* Only waste from WCRN-A and portions of WCRN-C is considered to be hazardous based on contaminant concentrations 20 times TCLP limits (rough estimation using total concentrations to anticipate TCLP results) 

* Air monitoring assumes 8 samples per day 

* Vegetation (non-forested) material cost based on $]0.96/lb and 125 tb/acre of the Valley Forge specified seed mix 

* Vegetation (non-forested) production rate assumes 1.84 acres/day ^ . . 

. * Vegetation (forested) material cost based on SI 00/tree and 40 trees/acre 

* Vegetation (forested) production rate assumes 0.1 acres/day ' 
* O&M costs include consulting services and on-going costs associated with cap maintenance and institutional controls as well as Five-Year Review for the VFNHP ARS 

* Equipment and labor costs determined using Means database ' ' 

U n t Item 

Design 

En^ineerins 

Pre-dest^ samplinv 

Labor 

Estimated 
Quantities 

Units Unit Price Cost 

Eaulpment 

Estimated 
Quantities 

Units, Unit Price Cost 

Material 

Estimated 
Quantities 

Units Unit Price Cost 

• 

1,600 hours 

lumpsum 

$125 

$10,000 

$200,000 

$10,000 

Total Costs 

$200,000 

$10,000 

Excavation \ 

Mobilization / Demobilization 

Air Monitorine A Oveniaht 
ClearinK and Grubbinv (non-forested) 
Clearing and Grubbina (forested) 
Excavation 
Clean Fill 
Too Soil 
Compaction 
Veaetation (non-forested areas) 
Veeetation (forested areas) 
Confirmatorv Samples (PAH. arsenic lead, mercurv. &. asbestos^ 
Waste Characterization 
Off-Site Disposal (non-haz) 
Off-Site Disposal (haz) 

1 
88 

1 
2 

20 
16 
4 
16 
1 

28 

lumpsum 
days 
davs 
davs 
davs 
days 
days 
davs 
davs 
davs 

$2i.000 

$640 
$1,075 
$8,166 
$481 
$489 
$205 
$489 
$248 
$735 

$25,000 
$56,320 
$1,075 

$16,333 
$9,621 

• $7,832 
$819 

$7,832 
$248 

$20,572 

lumpsum 
lumpsum 

lumpsum 
lump sum 

lump sum 
lumpsum 
lumpsum 
lumpsum 

$2,000 
$1,130 

$17,931 
$11,801 
$16,887 
$2,640 

$16,887 
$250 

$14,000 

$0 
$2,000 
$1,130 

$17,931 
$11,801 
$16,887 
$2,640 

. $16,887 
$250 

$14,000 

704 

- 12,237 
3,034 

0.64 
2.78 ' 
166 

28 
9.674 

4.209 

samples 

cv 
cy 

samples 
cv 
cv 

$40 

$15 
$19 

$1,370 
- $4,000 

$236 
$950 
$83 

$330 

$28,160 

$183,555 
$57,646 

$877 
$11,120 
$39,176 
$26,600 

$802,942 
$1,388,970 

Total Direa Construction Costs (TDCC) 

Contingency at IWt 

Total Capital Cost 

Five-Year Review (each 

Legal/Technlcal Support (40 hour^ each per year) 

Total O&M Costs 
Present Worth 0 4 M (30-year, 7%) 

Total Present Wonh 

$25,000 

$86,480 
$2,205 

$34,264 

$21,421 
$208,274 

$61,105 
$24,719 
$1,375 

$45,692 
$39,176 

$26,600 
$802,942 

$1,388,970 

$2,978,222 

$595,644 

$3,573,866 

site-wide 

site-wide 

$0 

$0 

$3,573,866 

file:///vith


Alt. 4 WCR - South Estimating Assumptions: 
* Excavation with Off-Site Disposal alternative costs are considered on an AOC-by-AOC basis 

* Capital costs include implementation of instimtional controls (i.e. public awareness program and deed restrictions), excavation, off-site disposal, and site restoration 

* Engineering costs include the hours for design of the excavations - rate is a blended rate for junior level, senior level, and CAD staff \ 

* Pre-design sampling is assumed to be S% of the design costs 

* All remediation areas will be excavated, totalling 21,780 cy over 4.5 acres' 

* Clearing and grubbing rate of 2.3 acres per day is assumed ^ ^ 

* Excavation assumes conventional equipment only with no shoring or dewatering necessary • 

* Excavation rate of 720 cy/day is assumed 

* Topsoil rate of 1,000 cy/day is assumed 

* Clean fill rate of 800 cy/day is assumed 

* Compaction rate of 6,000 sf/day is assumed 

* Waste characterization sampling assumes I sample pcr500 cy and analysis for TCLP RCRA 8 Metals, TCLP Pesticides, TCLP Volatiles, and TCLP BNA 

* Confimiatory sampling assumes ~ 1 sample pei900 sf base 

* Only waste from the vicinity of WCRHA42B is considered to be hazardous based on contaminant concentrations 20 times TCLP limits (rough estimation using total concentrations to anticipate TCLP results) 

* Air monitoring assumes 8 samples per day . , 

* Vegetation (non-forested) material cost based on S10!96/lb and 125 lb/acre of the Valley Forge specified seed mix 

* Vegetation (non-forested) production rate assumes 1.84 acres/day 

* Vegetation (forested) material cost based on S 100/tree and 40 trees/aCTC 

* Vegetation (forested) production rate assumes 0.1 acres/day 

* O&M costs include consulting services and on-going costs associated with cap maintenance and instimtional controls as well as Five-Year Review for the VFNHP ARS 

* Equipment and labor costs determined using Means database 

Line Item 

Design 

Labor 

Estimated 
Quantities 

2,000 

1 

Units 

hours 
lump sum 

Unit Price 

$125 
$12,500 

Cost 

Eautpment 

Estimated 
Quantities 

Units Unit Price 

$250,000 
$12,500 

Cost 

Uaerlal 

Estimated 
Quantities 

Units Unit Price Cost 
Total Costs 

$250,000 
$12,500 

Excavation , .J 

Mobilization / Demobilization 
Air Monitorina & Oveniaht 
Clearing and Grubbina (non-forested) 

CIcarina and Gmbbina (forested) 
Excavation' 
Oean Fill 
Ton Soil 
Cornpaction 
Veaetation (non-forested areas) 
Veaetation (forested areas) 

Confirmatory Samples (lead, mereurv. i asbestos) 
Waste Characterization 
Off-Site Disposal fnon-haz) 
Off-Site Disposal fhaz) 

• 

. 

1 
112 
1 

1 
31 
25 

• • • 

25 
2 

23 

lumnsum 
davs 
davs 

davs 

davs 

. "••W 
days 
days 
davs 
davs 

$25,000 
$640 

$3,713 

$13,395 

$487 

$511 
$270 

$511 
$428 
$734 

$25,000 
$71,680 

$3,713 

$13,395 

$15,094 
$12,778 
$1,078 

$12,778 
. $857 

$16,872 

I 

lumpsum 

lumpsum 

luinosum 

. lumpsum 
lumpsum 
limtpsum 

$2,400 

$3,901 

$14,706 

$18,513 
$27,552 
$3,474 

$27,552 
$500 

$11,500 

$0 
$2,400 

$3,901 

$1.4,706 

$18,513 

$27,552 
$3,474 

$27,552 
$500 

$11,500 

896 

19,965 
3,993 

2.21 
2.28 
218 
44 

20.909 
871 

Legal/Te 

cy 
cy 

acre 

acre 
samples 
samples 

cv 
cv 

$40 

$15 
$19 

$1,370 
$4,000 

$70 
$950 
$83 

$330 

$35,840 

$299,475 
$75,867 

$3,028 
$9,120 

$15,260 
$41,800 

$1,735,447 

$287,430 

Total Direct Construction Costs (TDCC) 

Contingency at 2Wi 

Total Capital Cost 

Chnlcal Support (40 houis each per year) 

Total O&M Costs 

Present Worth O i M (30-year. 7%) 

Total Present Worth 

$25,000 
$109,920 

$7,613 

S28,10l 

$33,607 

$339,804 
$80,419 
$40,329 
$4,384 

$37,492 
$15,260 
$41,800 

$1,735,447 
$287,430 

$3,049,107 

$609,821 

$3,658,929 

site-wide 

site-widt 

$0 
$0 

$3,658,929 



Alt. 4 HIB Estimating Assumptions: 
* Excavation with Off-Site Disposal altemative costs are considered on an AOC-by-AOC basis 

* Capital costs include implementation of institutional controls (i.e. public awareness program and deed restrictions), excavation, off-site disposal, and site restoration 

* Engineering costs include the hours for design of the excavations - rate is a blended rate for junior level, senior level, and CAD staff 

* Pre-design sampling is assumed to be 5% of the design costs 

* All remediation areas will be excavated, totalling 1,016 cy over 0.42 acres 

* Clearing and grubbing rate of 2.3 acres per day is assumed 

* Excavation assumes conventional equipment only \vith no shoring or dewatering necessary 

* Excavation rate of 720 cy/day is assumed 

* Topsoil rate of 1,000 cy/day is assumed 

* Clean fill rate of 800 cy/day is assumed 

* Compaction rate of 800 cy/day is assumed 

* Waste characterization sampling assumes 1 sample perfOO cy and analysis for TCLP RCRA 8 Metals, TCLP Pesticides, TCLP Volatiles, and TCLP BNA 

* Confirmatoiy sampling assumes -- 1 sample pei900 sf base 

* No waste from HIB is considered to be hazardous based on contaminant concentrations 20 times TCLP limits (rough estimation using total concentrations to anticipate TCLP results) 

* Air monitoring assumes 8 samples per day 

* Vegetation (non-foiested) material cost based on $10.96/lb and 125 lb/acre of the Valley Forge specified seed mix 

* Vegetation (non-forested) production rate assumes 1.84 acres/day 

* Vegetation (forested) material cost based on S100/tree and 40 trees/acre 

* Vegetation (forested) production rate assumes 0.1 acres/day 

* O&M costs include consulting services and on-going costs associated with cap maintenance and institutional controls as well as Five-Year Review for the VFNHP ARS 

iEiiiiilijiiiiiU!l!MiillSlli!Hil 

, Line Item 

• Labor 

Estimated 

Quantities 
Units Unit Pn'ce Cost 

Eaiilpment 

Estimated 
Quantities 

Units Unit Price Cost 

Material 

Estimated 
Quantities 

Units Unit Price Cost 
Total Costs 

Design ' 1 

Enatnecrina 
Pre-desian samolina 

1 160 
! i 

hours-
luTrm sum 

$125 
$1,000 

$20,000 
$1,000 

$20,000 1 
$1,000 1 

Excavation . 1 

Mobilization / Demobilization 
Air Monitorina & Ovcrsiaht 

CIcarina and Gtiibbina (non-forested) 
Clearina and Gmbbina (forested) 
Excavation' 
Clean Fill 
Too Soil • > 
Compaction 
Veaetation (non-forested areas) 
Veaetation (forested areas) . 
Confimiatorv Sanrrolcs (mercurv & asbestos) 
Waste Characterization 
Off-Site DisposaUnon-haz) 
Off-Site Disposal (haz) 

1 
11 
1 
1 
2 
•1 

> 
1 
1 
3 

-

lumpsum 
days 

davs 
days 

days 
davs 
davs 
davs 
davs 
days 

$25,000 
$640 
$269 

$1,528, 

$320 
$477 

$101 
$477 

$62 
$641 

$25,000 
$7,040 

$269 
$1,528 

$640 

$477 
$101 
$477 
$62 

$1,924 

lumpsum 

lumpsum 

lumpsum 

lumpsum 

lumpsum 
lump sum 
lump sum 
lumpsum 
lumpsum 

$400 

$282 
$1,677 

$864 
$1,028 

$325 
$1,028 
$250 

$1,500 

SO 
$400 

• $282 
$1,677 

$864 

$1,028 

$325 
$1,028 
$250 

$1,500 

88 

745 
373 

0.16 
0.26 
21 
3 

1,016 

0 

Legain-e 

samples -

cy 
cv 

acre 

sanmles 
samples 

cv 

^ 

$40 

$15 
$19 

$1,370 
$4,000 

$58 
$950 
$83 

$330 

$3,520 

$11,175 
$7,087 

$219 
$1,040 
$1,218 
$2,850 

$84,328 
$0 

Total Direct Constmction Costs (TDCC) 

Contingency at IVA 

Total Capital Cost 

Five-Year Review (each 

chnlcai Support (40 hours each per year) 

Total 0 4 M Costs 

Present Worth 0 4 M (30-year, 7%) 

Total Present Worth 

$25,000 

$10,960 

$551 
$3,205 

$1,504 

$12,680 

$7,512 
$1,505 
$531 

$4,464 
$1,218 
$2,850 

$84,328 
$0 

$177,308 

$35,462 

$212,769 

site-wide 

site-widt 

$0 

$0 

$212,769 

file:///vith


Alt. 4 A M Q Es t ima t ing Assumpt ions : 
* Excavation with Off-Site Disposal altemative costs are considered on an AOC-by-AOC basis 

* Capital costs include implementation of institutional controls (i.e. public awareness program and deed restrictions), excavation, off-site disposal, and site restoration 

* Engineering costs include the houn for design of the excavations - rate is a blended rate for junior level, senior level, and CAD staff 

* Pre-design sampling is assumed to be SV* of the design costs 

* All remediation areas will be excavated, totalling 307 cy over 0.1 acres 

* Clearing and grubbing rate of 2.3 acres per day is assumed ~ 

* Excavatioii assumes conventional equipment only with no shoring or dewatering necessary 

* Excavation rate of 720 cy/day is assumed • , \ 

* Topsoil rate of 1,000 cy/day is assumed 

* Clean fill rate of 800 cy/day is assumed 

* Compaction rate of 800 cy/day is assumed 

* Waste charactCFization sampling assumes I sample perSOO cy and analysis for TCLP RCRA 8 Metals, TCLP Pesticides, TCLP Volatiles, and TCLP BNA 

* Confimutory sampling assumes ~ 1 sample pet900 sf base 

* No waste from AMQ is considered to be hazardous based on contaminant concentrations 20 times TCLP limits (rough estimation using totals concentration to anticipate TCLP results) 

* Air monitoring assumes 8 samples per day ' . 

* Vegetation (non-forested) material cost based on S10.96/lb and 125 lb/acre of the Valley Forge specified seed mix 

* Vegetation (non-forested) production rate assumes 1.84 acres/day 

* Vegetation (forested) material cost based on S lOO/tree and 40 trees/acre ' 

* Vegetation (forested) production rate assumes 0.1 acres/day 

* O&M costs include consulting services and on-going costs associated with cap maintenance and institutional controls as well as Five-Year Review for the-VFNHP ARS 

* Equipment and labor costs determined using Means database 

Line Item 

1 Labor 

Estimated 
(Quantities 

Units Unit Price Cost 

Eauioment 

Estimated 
Quantities 

Units 

Design 

Enaineerina 1. 100 

1 
hours $125 

$625 
$12,500 

$625 

Unit Price Cost 

1 Material 

Estimated 
Quantities 

1 1 

Units Unit Price Cost 
Total Costs 

1 $12,500 1 

1 $625 1 
Excavation ' • 1 

Mobilizarion / Demobilization 
Air Monitorina & Oveniaht 

CIcarina and Ombbina (forested) 
Excavation 
Clean Fill 

Top Soil 
Compaction 
Veaetation (non-foiested areas) 

Veaetation (forested areas) 
Confinnatory Samples rmercurv & asbestos) 
Waste Charaaerization 
Qff-Site Disposal (non-haz) 
Off-Site Disposal (haz) 

1 
8 : 

ImnDSum 

davs 
davs 
days 

davs 

days 
davs 

%». 
davs 
days 

. • 

$25,000 
$640 
$134 

$118 

$193 

$156 

$24 
$156 
$31 

$148 

$25,000 
$5,120 
$134 
$118 

$193 
$156 

$24 
$156 
$31 

$148 

turrtD sum 

lumosum 

lumosum 
lumpsum 

lu imsum 

-

W50 
S14I 

SI29 

J26I 

J342 
J77 

$342 
$250 
S500 

JO 
$450 
$141 
$129 

$261 

$342 
$77 

$342 
$250 
$500 

64 

248 
89 

0.08 
0.02 

5 
1 

307 

" , 

samples 

cy 
cv 

aoc 
acre 

samples 
samples 

$40 

$15 
$19 

$1,370 
$4,000 

$58 
$950 
$83 

$330 

$2,560 

$3,720 
$1,691 

$110 
$80 

$290 
$950 

$25,481 
$0 

Total Direct Consttucrion Costs (TDCC:) 

Contingency at IVA 

Total C^apital Cost 

Five-Year Review (each 

Legal/Technical Support (40 hours each per year) 

Total O&M Costs 

Present Worth O&M (30-year-, 7V.) 

Total Present Worth 

$25,000 

$8,130 

$276 

$247 

$454 

K 2 1 8 
$1,792 
$498 
$391 
$728 
$290 
$950 

$25,481 
$0. 

$81,580 

$16,316 

$97,897 

site-widt 

site-wide 

$0 
$0 

. $97,897 



Alt. 4 SIB Estimating Assumptions: 
* Excavation widi Off-Site Disposal altemative costs are considered on an AOC-by-AOC basis 

* Capital costs include implementation of institutional controls (i.e. public awareness program and deed restrictions), excavation, off-site disposal, and site restoration 

* Engineering costs include the hours for design of the excavations - rate is a blended rate for junior level, senior level, and CAD staff 

* Pre-design sanrpling is assumed to be SVo of the design costs 

* All remediation areas will be excavated, totalling 194 cy over 0.08 acres 

* Clearing and grubbing rate of 2.3 acres per day is assumed 

* Excavation assumes conventional equipment only with no shoring or dewatering necessary 

* Excavation rate of 720 cy/day is assumed 

* Topsoil rate of 1,000 cy/day is assumed 

* Clean fill rate of BOO cy/day is assumed 

* Compaction rate of 800 cy/day is assumed 

* Waste characterization sampling assumes t sample perSOO cy and analysis for TCLP RCRA 8 Metals, TCLP Pesticides, TCLP Volatiles, and TCLP BNA 

* Confirmatory sampling assumes - 1 sample pei900 sf base 

* No waste from SIB is considered to be hazardous based on contaminant concentrations 20 times TCLP limits (rough estimation using totals concentration to anticipate TCLP results) 

* Air monitoring assumes 8 saiiples per day 

* Vegetation (non-forested) material cost based on SI0.96/lb and 125 lb/acre of the Valley Forge specified seed mix 

* Vegetation (non-forested) production rate assumes L84 acres/day 

* Vegetation (forested) material cost based on S 10(Vtrec and 40 trees/acre 

* Vegetation (forested) production rate assumes 0,1 acres/day 

* O&M costs include consulting services and on-going costs associated w t h cap maintenance and institutional controls as well as Five-Year Review for the VFNHP ARS 

* Equipment and labor costs deteimined using Means database 

Line Item 

Labor 

Estimated 

Quantities 
Units Unit Price Cost 

Eifuipment 

! " * ' " " ' ' Units 
Quannnes 

Unit Price Cost 
Estimated 
Quantities 

Material 

Units Unit Price Cost 
Total Costs 

Design ' - • - 1 

Eneinecrin?. 

Excavaiion 

Mobilization / Dcmobtlizatiori 
Air Monitorina & Oversinht 
Clearing and Grubbins (non-forested) 
Clearing and Grubbing (forested) 
Excavation 

Clean Fill 
TOD Soil 

Vcaewtion (non-forested areas) 
Veaetation (forested areas) 
Confirmatorv Samnles (asbestos) 
Waste Characterization 
Off-Site Disposal (non-haz) 
Off-Site Disposal (haz) 

lOO 
1 

1 
6 
1 
0 
1 
1 
1 
1 
1 
0 

• hours 

lumpsum 

lumpsum 
davs 
davs 
days 

davs 
davs 
davs 

days 
davs 

$125 

$625 

$25,000 

$640 

$134 
$0 

$122 
$91 
$19 
$91 
$31 
$0 

$12,500 

$625 

— 
$25,000 

$3,840 
$134 

$0 
$122 
$91 
$19 
$91 
$31 

• $ 0 

1 
1 
1 
1 
1 
1 
1 
1 
1 

lump sum 
lumpsum 
lumpsum 

lump sum 

lump sum 
lump sum 
lumpsum 

' 

$150 
$141 
$0 

$165 

$196 
$62 

$196 
$250 
$0 

$0 
$150 

$141 
$0 

$165 
$196 
$62 

$196 
$250 
$0 

6 

142 
71 

0.08 

0 
4. 
1 

194 
0 

samples 

cy 
cv 

acre 
acre 

samples 
samples 

cv 
cv 

$40 

^ 
$15 
$19 

$1,370 
$4,000 

$40 
$950 
$83 

$330 

$240 

$2,130 
$1,349 

$110 
$0 

$160 
$950 

$16,102 
$0 -

Total Direct Constmction Costs CTDCC) 

Contingency at 20V< 

Total CapitiU Cost 

Five-Year Review (each 

Legal/Technical Support (40 hours each per year) 

Tot t lOAM Costs 

Present Worth O&M (30-year, 7%) 

' Total Present Worth 

$12,500 

$625 

$25,000 

$4,230 

$276 
$0. 

$287 
$2,417 • 
$1,430 
$287 

$391 
$0 

$160 
$950 

$16,102 
$0 

$64,654 

$12,931 

$77,585 

site-widt 

site-wide 

$0 

$0 

$77,585 



Alt. 4 CVQ Estimating Assumptions: 
• Excavation with Off-Site Disposal altemative costs are considered on an AOC-by-AOC basis 

• Capital costs include implementation of institutional controls (i.e. public awareness program and deed restricti'ons), excavation, off-site disposal, and site restoration . 

• Engineering costs include the hours for design of the excavations - rate is a blended rate for junior level, senior level, and CAD staff 

• Pre-design sanipling isassumed t o b e 5 % o f thedesign costs 

• All remediation areas will be excavated, totalling 1,355 cy over 0.56 acres \ 

* Clearing and grubbing rate of 2.3 acres per day is assumed 

• Excavation asstmies conventional equipment only with no shoring or dewatering necessary 

* Excavation rate of 720 cy/day is assumed 

• Topsoil rate of 1,000 cy/day is assumed 

• Clean fill rate of 800 cy/day is assumed 

• Compaction rate of 800 cy/day is assumed 

• Waste characterization sampling assumes 1 sample perSOO cy and analysis for TCLP RCRA 8 Metals, TCLP Pesticides, TCLP Volatiles, and TCLP BNA 

* Confirmatory sampling assumes - 1 sample pet900 sf base 

* No waste from CVQ is considered to be hazardous baaed on contariiinam concentrations 20 times TCLP limits (rough estimation using toul concentrations to anticipate TCLP results) 

* Air monitoring assumes 8 samples per day 

• Vegetation (non-forested) material cost based on J10.96/lb and 125 lb/acre of the Valley Forge specified seed mix 

* Vegetation (non-forested) production rate assumes 1.84 acres/day 

* Vegetation (forested) material cost based on S lOQ/tree and 40 trees/acre ^ 

• Vegetation (forested) production rate assumes 0.1 acres/day ^ 

* O&M costs include consulting services and on-going costs associated with cap maintenance and institutional controls as well as Five-Year Review for the VFNHP ARS 

* Equipment and labor costs determined using Means database 

Line Item 

Ubor 

Estimated 
(Quantities 

Units Unit Price 

Design 
200 

1 
hours 

lumpsum 
$125 

$1,250 

Excavation . . •' • 

Air Monitorina & Oveniaht "^ 
CIcarina and Ombbina (non-foiwted) 

CIcarina and Grubbina (forested) 
Excavation 
Clean Fill 
Top Soil 
Compaction 
Veaetation fnon-forested areas) 
Veaetation (forested areas) 
Conflimatoiv Samples (asbestos) 

Off-Site Disposal (non-haz) 
Off-Site Disposal (haz) 

lumpsum 

days 
davs 
davs 

.days 

days 
davs 
davs 
davs 
days • 

$25,000 

$640 
$504 

$1,528 

$470 

$318 

$134 
,$318 
$116 
$641 

• ^ . , 

-

Cost 

Eaulpment 

Esti'mated 
. Quantities 

Units 

$25,000 
$1,250 

$25,000 

$ 8 J 2 0 
$504 

$1,528 

. $939 

$636 
$134 
$636 
$116 

$1,924 

Itunp sum 
lumpsum 

lumpsum 
lumpsum 
lumpsum 

lumpsum 
lump sum . 

-

Unit Price 

$400 . 
$530 

$1,677 

$1,152 

$1,372 

$432 
$ I J 7 2 
$250 

$1,500 

Cost 

Material 

Estimated 
Quantities 

1 
1 

$0 
$400 
$530 

$1,677 

$1,152 

$1,372 
$432 

$ 1 J 7 2 
$250 

$1,500 

^ 
104 

994 
497 

0.3 
0.26 
28 
3 

1J55 
0 

Units Unit Price Cost 
Total Costs 

$25,000 
$1,250 

samples 

cy 
cv 

acre 
acre . 

. samples 

cv 

$40 

$15 
$19 

$1,370 
$4,000 

$40 
$950 
$83 

$330 

$4,160 

$14,910 
$9,443 

$411 
$1,040 
$1,120 
$2,850 

$112,465 
$0 

Total Direct Construction Costs (TDCC) 

Contingency at 20% 

Total Capital Cost 

Five-Year Review (each; 

Legal/Technical Support (40 hours each per year) 
Total O&M Costs 

Present Wonh O&M (30-ye i , T/.) 

Total Present Worth 

* 
$25,000 
$12,880 
$1,034 

$3,205 

$2,091 

$16,918 
$10,010 
$2,008 

$777 
$4,464 
$1,120 
$2,850 

$112,465 
$0 

$221,071 

$44,214 

$265,285 

site-widt 

site-wide 

$0 

$0 

$265,285 



Alt. 4 SAO Estimating Assumptions: 
* Excjvation w t h Off-Site Disposal alternative costs are considered on an AOC-by-AOC basis 
* Capital costs include implementation of institutional controls (i.e. public awareness program and deed restrictions), excavation, off-site disposal, and site restoration 

* Engineering costs include the hours for design of the excavations - rate is a blended rale for junior level, senior level, and CAD staff 

* Pre-design sampling is assumed to be 5% of the design costs 

* All remediation areas will be excavated, totalling 121 cy over 0.03 acres 

. • Clearing and grubbing rate of 2.3 acres per day is assumed 

* Excavation assumes conventional equipment only with no shoring or dewatering necessary 

* Excavation rate of 720 cy/day is assumed 

* Topsoil rate of 1,000 cy/day is assumed 

•CI tan fill rate of 800 cy/day is assumed 

* Compaction rate of 800 cy/day is issumed 

* W w c characterization sampling assumes 1 sample perSOO cy and analysis for TCLP RCRA 8 Metals. TCLP Pesticides, TCLP Volatiles, and TCLP BNA 

* Confirmatory sarrq}ling assumes - 1 sample pet900 sf base 

* No waste from SAQ is considered to be hazardous based on contaminant concentrations 20 times TCLP limits (rough estimation using total concentrations to anticipate TCLP results) 

* Air monitoring assumes 8 samples per day 

* Vegetation (non-forested) material cost based on S10.96/lb and 125 lb/acre of the Valley Forge spedfied seed mix 

* Vegetation (non-forested) production rate assumes 1.84 acres/day -^ , ^ 

* Vegetation (forested) material cost based on J lOO/tree and 40 trees/acre 

* Vegetation (forested) production rate assumes 0.1 acres/day 

* O&M costs include cotuulting services and on-going costs associated with cap maintenance and institutional controls as well as Five-Year Review for the VFNHP ARS 

* Equipment and labor costs determined using Means database 

Line Item 

Design 

Pre-dcsicn samplinit 

Ubor 

Estimated 

Quantities 

100 

1 

Units Unit Price Cost 

Eoulpment 

Estimated 
Quantities 

Units 

hour3 

lunmsum 

$125 

1625 

$12,500 

$625 

Unit Price Cost 

Material 

Estimated 
Quantities 

' 
Excavation 

Mobilization / Demobilization 

Air Monitoring & Oversight . 

Clearing and Grubbing (non-forested) 

Clearing and Grubbing (forested) 

Excavation 

Clean Fill 

Top Soil 

Compaction 

Vegetation (non-forested areas) 

Vegeution (forested areas) 

Conf^nrutory Samples (as) 

Waste Characterization 

Off-Site Disposal (non-haz) 

Off-Site Disposal (haz) 

I 
6 
0 

0 
1 

lumpsum 
days 

day, 

days 

days 

days 

days 

days 

days 

days 

$25,000 

$640 

$0 
$176 

$84 
$68 
$7 

$68 
$0 

$222 

$25,000 

$3,840 

$0 
$176 

$84 
$68 
$7 
$68 
$0 

$222 

lumpsum 

lumpsum 

lumpsum 

lumpsum 

lump sum 

lump sum 

lump smn 

lumpsum 

lumpsum 

$400 

$0 

$194 

$103 

$146 

$23 
$146 

$0 
$500 

$0 . 

$400 

$0 

$194 

$103 

$146 

$23 
$146 

$0 
$500 

48 

106 
27 

0.03 

2 
1 

121 
0 

Units Unit Price Cost 

• 

samples 

cy 

cy 

acre 

aoe 
samples 

samples 

cy 
cy 

$40 

$15 
$19 

$1,370 

$4,000 

$12 
$950 

$83 
$330 

$1,920 

$1,590 

$513 . 

$0; 
$120 

$24 
$950 

$10,043 

$0 
Total Direct Constmction Costs (TDCC) 

Contingency at 20Vc 

Total Capital Cost 

Five-Year Review (each 

Legal/Technical Support (40 hours each per year) 
Total O&M Costs 

Present Worth 0 4 M (30-year, IV.) 

Total Present Worth 

Total Costs 

$12,500 

J625 

$25,000 

$6,160 

$0 

$370 

$187 

$1,804 

$544 

$214 

$0 , 

$842 

$24 

$950 

$10,043 

$0 
$59,262 

$11,852 

$71,115 

site-wide 

site-tvide 

$0 
$0 

$71,115 



Alt. 4 PDQ EstimatinE.Assumptions:_ 
* Excavation with Off-Site Disposal altemative costs are considered on an AOC-by-AOC basis 
* Capita] costs include implementation of instimtional controls (i.e. public awareness program and deed restrictions), excavation, off-site disposal, and site restoration 
* Engineering costs include the hours for design of the excavations - rate is a blended rate for junior level, senior level, and CAD staff 
* Pre-design sampling is assumed to be 5% of thedesign costs 
* All remediation areas will be excavated, totalling 1,904 cy over 0.59 acres 

* Clearing and grubbing rate of 2.3 acres per day is assumed 
* Excavation assumes conventional equipment only with no shoring or dewatering necessary 
* Excavation rate of 720 cy/day is assumed 
* Topsoil rate of 1,000 cy/day is assumed ' . _ 
* Clean fill rate of 800 cy/day is assumed , • 

* Compaction rate of 800 cy/day is assumed 
* Waste characterization sampling assumes I sample pci500 cy and analysis for TCLP RCRA 8 Metals, TCLP Pesticides, TCLP Volatiles, and TCLP BNA 

* Confirmatory sampling assumes - 1 sample pct900 sf base 
* All waste from PDQ is considered to be hazardous based on contamiriant concentrations 20 times TCLP limits (rough estimation using totals concentintion to anticipate TCLP results) 

* Air monitoring assumes 8 samples per day 
* Vegetation (non-forested) material cost based on $ l0.96Ab and 125 lb/acre of the Valley Forge specified seed mix 
* Vegetation (non-forested) production rate assumes 1.84 acres/day 
* Vegetation (forested) rruterial cost based on S lOO/tree and 40 trees/acre 
* Vegetation (forested) production rate assumes 0.1 acres/day 
•" O&M costs include consulting services and on-going costs associated with cap maintenance and institutional controls as well as Five-Yeai Review for the VFNHP ARS 
* Equipment and labor costs determined using Means database 

Line Item 

Labor 

-Estimated 
Quisntities 

Units Unit Price Cost 

Equipment 

Esti'mated 

Quantities 
Units 

Desim . 
EnzineerinK 
Pre-desitm samplins 

300 
1 

.hours 
lunrpsum 

$125 
$1,875 

$37,500 
$1,875 

Unit Price Cost 

• 

Material 

Estimated 
(}uantities 

Units Unit Price Cost 
Total Costs 

1 
1 S37J00 1 
1 $1,875 1 

Excavation , . . ; • - • • . • . • . 1 

Mobilization / Demobilization 

Air Monitorinn & Oversiitht 
Clearins and Grubbing (non-forested) 

CIcarina and Grubbina (forested) 

Excavati'on 
Clean Fill 
Too Soil 
Cottipaction 

Veaetation (non-forested areas) 

Veaetation (forested areas) 
Wamina Layer 
Confinn^torv Sarrrples (asbestos) 
Waste Characterization . 
Off-Site Disposal (non-haz) 
Off-Site Disposal (haz) 

1 
9 
1 
0 
0 
2 
1 
2 
1 
0 
2 

davs 

days 

davs 
davs 
days 
davs 

days 

days 

days 
davs 

$25,000 

$640 
$991 

$0 
$1,200 

$1,005 
$141 

$1,005 

$229 

$0 
$500 

$25,000 

$5,760 
$991 . 

$0 
$0 

: $2,011 

$141 
$2,01 K 

$229 

$0 
$1,000 

lump sum 

lumpsum 

lumosum 

turtiDsum 

Itfrnpsum, 
lump stun 

. lumpsum 

lumpsum 
lumpsum 

$150 

$1,041 

$0 
$1,618 

$2,168 
$456 

$2,168 

$250 

$0 
$1,000 

$0 
$150 

$1,041 

,$0 
$I.6JS . 

$2,168 
$456 

$2,168 

$250 

$0 
$1,000 

9 

1.571 
524 

0.59 

0 
. 25.700 

29 
4 
0 

1904 

samples 

cv 
cv 

acre 

acre 
souare feet 

samples 
sanvles 

cv 
i l 

$40 

$15 
$19 

$1,370 

$4,000 
$0.30 
$40 

$950 
$83 

$330 

$360 

$23,565 
$9,956 

$808 

$0 
$7,710 
$1,160 
$3,800 

$0 
$628,320 

Total Direct Construction Costs (TDCC) 
Contingency at 2 0 « 

Total Capital Cost 
Total Cap Direct Construction Costs 

Total Cap Direct Construction Costs plus 20!4 

_eigoo 
$6,270 

$2,033 

$0 
$1,618 

$27,744 
$10,553 

$4,179 

$1,287 

• $ 0 

$9,710 
$1,160 
$3,800 

$0 . 

$628,320 

$761,049 
$152,210 

$913,259 

$127,769 

$153,323 

Cap Maintenance (10% Capital Cost) 

Five-Year Revie\v (each; 
Legal/Technical Support (40 hours each per year) 

Total O&M Costs 
Present Worth O&M (30-year, 7%) 

Total Present Worth 

site-widt 

$15,332 
$190,259 



Alt. 4 Shallow Excavation and Off-site Disposal Site-Wide Estimating Assumptions: 
* O&M costs include consulting services associated with institutional controls as well as Five-Year Review for the VFNHP ARS 
* Legal and technical support include hours for development and implementation of institutional controls (i.e. public awareness program and deed restrictions) 
* Assumes Excavation with Off-site disposal for all above AOCs 

Line Item 

Inslinilionnl Controls 1 

Le^al Suppon 

Technical Support 
• 

Labor 

Esnimted 

Quantities 

200 
100 

Units Unit Price Cost 

Equipment 

Estimated 

Quantities . 

hours 

houn 

$175.00 

125 

$35,000.00 

12500 

-

Units Unit Price Cost 

Material 

Estimated 

Quantities 
Units Unit Price Cost 

-
Total Direct Constnicrion Costs ( T O C Q 

Contingency at 20Vi 

Total Capital Cost 

Five-Year Review ($50,000 over 5 years 

LegalH'echnical Support (40 hours each per year] 

Cap maintenance at FKP-L and PDQ 

Total O&M Costs 

Present Worth O&M (30-year, 7%) 

Tou l Present Worth 

Total Costs 

$35,000 

$12,500 

$9,225,917 

$1,845,183 

$11,071,101 

$10,000 

$12,000 

$18,942 

$40,942 

$508,053 

$11,579,154 

FS ALTERNATIVE 4 - TOTAL ESTIMATED COST SUMMARY 

Design - Engineering and pre-design sampling . . 

Excavation - mob/demob, clearing and grubbing, excavation 

Oversight, Air monitoring, and Confirmatory sampling 

Clean fill, topsoil, compaction, vegetation 

Waste charjcteriationuid off-sile disposal 

Legal/Technical Support 

Total Direct Consouction.Costs (TDCC) 

Contingency at 20"/. 

T o u l Capital Cost 

, pive-Year Review ($50,000 over 5 years 

LegalTechnical Support (40 hours each per year 

Total O&M Costs 

Present Wonh O&M (30-year, 7%) 

Total Present Worth 

$756,000 

$452,951 

$413,310 

$1,244,238 

16,311,918 
$47,500 

$9,225,917 

$1,845,183 

$11,071,101 

$10,000 

$12,000 

$18,942 

$40,942 

$508,053 

$11,579,154 



Appendix F 
Remediation Goal Verification Procedures for tlie Selected Remedy 



Remediation Goal Veriflcation Procedures for the Selected Remedy 

To verify that the remediation goals defined for the Site have been achieved by the Remedial 
Action, the follov^ing procedures shall be follov^ed as fiirther specified in the Remedial Design 
based on pre-design testing results or other considerations. 

Step 1. hiitially, contaminated soils will be excavated at the locations and to the depths as 
specified for Altemative 4 in the FS or at revised locations and depths detemiined during 
Remedial Design and depending on the results of pre-design testing. A pre-design sampling plan 
will be developed and implemented to: 1) verify that excavating at the locations and to the depths 
established in the FS will achieve the Remediation Goals (RGs); or 2) provide the basis for a 
revised excavation plan to achieve the RGs. The pre-design sampling \yill fill data gaps in the RI 
data set as necessary to provide confidence that the remedial design areal and vertical extent of 
excavation will achieve the RGs. For example, where portions of the horizontal limits of 
excavation established during the FS were estimated due to limited data in that particular area, 
additional sampling and analysis will be done inside and outside of the previously estimated 
boundary, and the boundary modified based on the results of this additional testing. Similarly, 
where the vertical limits of excavation in certain areas as developed in the FS were based only on 
a single shallow sample result, additional deeper samples will be collected in that area and 
analyzed to confirm the vertical limits of excavation necessary to achieve the RGs. The pre-
design samples will be analyzed for the contaminants present above RGs in the specific remedial 
action areas as previously identified in the RI/FS. 

The zone of potential exposure to contaminants for the identified receptors at the Park is 0 to 24 
inches below the ground surface. To be conservative, and recognizing the inherent tolerances 
associated with construction excavations, the vertical design depth of excavation is expected to 
be a minimum of six inches and a maximum of twelve inches deeper than the shallowest sample 
exhibiting an RG exceedance (depending on the confidence in the knowledge of contaminant 
distribution gained through pre-design testing). The maximum design excavation depth will 
therefore be between 30 and 36 inches. For cost estimating purposes the maximum depth of 
excavation was assumed to be 36 inches. Where only shallow data currently exist, vertical pre-
design sampling may be extended beneath the maximum excavation depth toi determine the areas 
where contamination exceeding RGs would remain beneath the exposure zone after excavation. 
In areas where data show RG exceedances below 24 inches, excavation will only extend to a 
depth of 24 inches and a suitable synthetic waming layer will be installed at the bottom of the 
excavation prior to backfilling, and institutional controls will be established to control and 
manage exposure to this deeper site contamination by Park maintenance and/or construction 
workers. Other evidence that may be used to determine the need for a waming layer and 
institutional controls include prior deep sampling laboratory results (e.g., fi-om the RI), prior 
deep soil boring informatioii (e.g., visual evidence of fibers in soil cores), and/or historical or 
anecdotal information related to past waste disposal practices. 

The pre-design sampling program will also include the establishment of horizontal survey 
control points at each remedial action area to allow accurate layout of the excavation areas 
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preceding construction, and to enable field verification and documentation that the horizontal 
and vertical design limits of the excavation have been achieved. 

Step 2. For all areas where pre-design data indicate that RG exceedances are limited to the top 
two feet, post-excavation verification sampling will be performed to verify that soils remaining 
within two feet of the ground surface meet the RGs set forth in Table 7 of this ROD. Vertical 
verification samples will be collected fi'om the top six inches of the base of the excavation in 
each 2500 square foot area (but in no case less than three locations within a discrete remediation 
area), except in areas where RG exceedances are known to exist deeper than 24 inches, in which 
case a waming layer will be installed without additional vertical verification sampling, and the 
area backfilled with clean soil and institutional controls implemented (as described above). In 
addition, regardless of the excavation depth, horizontal verification samples will be collected 
around the perimeter of the excavation sidewalls fi-om 0-6 inches and 12-18 inches below the 
original ground surface. Horizontal verification samples will be collected approximately every 
200 lineal feet around the excavation perimeter at no fewer than three approximately equally 
spaced locations (six samples) per remediation area. 

In addition to these prescribed vertical and horizontal sampling locations, additional 
representative samples will be taken for asbestos analysis fi-om any area of the excavation bottom 
or sidewall that visually has the appearance indicating the potential presence of asbestos fibers. 
All post-excavation sampling will be fiilly documented and the locations determined in the field 
with a GPS and mapped for fiiture reference. 

The verification samples will be analyzed for the contaminants present above RGs in the specific 
remedial action areas as previously identified in the RI/FS. 

Step 3. If the results of post-excavation verification sampling described in Step 2 reveal that a 
base or perimeter sidewall sample exceeds the RGs, those areas will be subject to additional 
characterization and/or fiirther excavation described as follows. ~ 

Vertical Verification Sampling 
In the case where a vertical verification sample fi-om the base of the excavation exceeds the RGs, 
the excavation will be extended to a minimum depth of 24 inches (if not already at that depth), 
and a waming layer installed and institutionial controls implemented if the previous or an 
additional round of verification data indicate RG exceedances at or beneath the 24 inch-deep 
excavation. These vertical verification procedures are illustrated in the following figure. 
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RI and Pre-design Data 

RG Exceedances limited 
to 24" or shallower 

RG Exceedances 
deeper than 24" 

Excavation depth = 
lowest RG exceedance 
plus over-excavation 
allowance 

Post-excavation 
vertical sampling 
verification 

Excavation Depth = 
24" with warning layer 
and Institutional controls 
(no vertical verification 
sampling) -

RGs not exceeded RGs exceeded 

Backfill and restore Additional excavation to a minimum 
depth of 24" and install warning 
layer and institutional controls if RG 
exceedances stijl exist beneath 
excavation 

Institutional controls, where necessary as described above, will specify that precautions need to 
be taken when future excavations are proposed in those areas. 

Horizontal Verification Sampling 
In the case where a horizontal verification sample fi-om the sidewall of the excavation exceeds 
the RGs, additional sampling will be performed to delineate the horizontal extent of the RG 
exceedance in that area. Additional samples will be collected at the same density as the vertical 
verification sampling of one location per 2500 square feet fi-om 0-6 and 12-18 inches below the 
original ground surface until sample results are reported below the RGs, which will be used to 
define the new horizontal limits of excavation. The depths of excavation within the expanded 
area of excavation will be dependent upon the results of the.individual depth samples. In some 
instances anthropogenic features, such as County Line Road and quarry walls, may be utilized to 
define the horizontal limit of additional excavation. 
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Appendix G 
List and Summary of ARARs for the Selected Remedy 



TABLE G-1 
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) AND TO BE CONSIDERED (TBC) 

COMPLIANCE EVALUATION OF THE SELECTED REMEDY 

ARAIVTBCTvoe 

CHEMICAL 

-^ 

Brief DescriDtion Citation Reauirement' : ComDliance 

FEDERAL 

National Emissions Standards 
for Hazardous Air Pollutants-
Asbestos 

Region III Risk Based 
Concentrations 

Ecological Risk Assessment 
Guidance for Superfiind: 
Process for Designing and 
Conducting Ecological Risk 
Assessments 

National Ambient Air 
Quality Standards 

Ambient Water Quality Criteria 

j 

40 CFR 61 

Guidance Criteria 

Guidance Criteria 

40 CFR 50 

Guidance Criteria 

Regulates the management of 
asbestos and asbestos containing 
waste 

Guidelines established for the 
protection of human health and/or 
aquatic organisms 

Provides guidance in preparing 
Environmental Risk Assessments 

Sets national standards for levels of 
air quality deemed necessary for 
protection of public health 

Guidelines established for the 
protection of human health and/or 
aquatic organisms 

CompHance attained through air monitoring, 
dust suppression, and PPE. 

Limited applicability because RGs were 
developed based on site-specific risk " 
assessment and are equally or more protective. 

Compliance attained during the preparation of 
eariier BERA. 

Con^liance attained through air monitoring, 
dust suppression, and PPE. 

Con^liance in the area of the Unnamed 
Tributary and adjacent to the Schuylkill River 
will be attained through proper planning of 
excavation and backfill activities. 
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ARAR/TBC Tvoe 

CHEMICAL 

• ' 

-

Brief Description 
Aquatic Sediment Quality 
Guidelines (Ontario) 

Draft Soil Screening Guidance 

Citation 
Guidance Criteria 

Guidance Criteria 

Requirement' 
Guidelines for screening 
contaminants in freshwater sediments 

Establishes soil screening levels 
(SSLs) for specific contaminants and 
exposure pathways 

.:j:::„::;..̂  

Limited applicabihty because RGs were 
developed based on site-specific risk 
assessment and are equally or more protective. 

Limited applicability because RGs were 
developed based on site-specific risk 
assessment and are equally or more protective. 

STATE 
PA Water Quality Criteria 

Act 2 Statewide Health 
Standards for Soil 

Site Specific Ecological Risk 
Assessment Procedure 

Act 2 Site specific Standards 

25 PA Code 
Chapter 93 

25 PA Code 
Chapter 250 

Guidance Criteria 

25 PA Code 
Chapter 250 

Water quality standards for various 
classes of surface waters 

1 

Medium specific concentrations for 
contaminants in soils based on land 
use 

Provides guidance in preparing 
Ecological Risk Assessments 

Allows development of site specific 
risk-based standards for soil and 
groundwater 

Compliance in the area of the Uimamed 
Tributary and adjacent to the Schuylkill River 
-will be attained through proper planning of 
excavation and backfill activities. 

Limited applicability because RGs were 
developed based on site-specific risk 
assessment and are equally or more protective. 

Conqjliance attained during the preparation of 
earlier BERA. 

Limited applicabihty because RGs were 
developed based on site-specific risk 

- assessment and are equally or more protective. 
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ARAR/TBC Type 

LOCATION 

Brief Description 

FEDERAL 

Citation Requirement^ Compliance 

Solid Waste Disposal in 
National Parks 

16 USC 460/22(c) 
et seq. 

36 CFR Part 6 

Prohibits the operation of any solid 
waste disposal unit within the park 
boimdaries, except as specifically 
provided for in the regulations, and 
governs the continued use of any 
existing solid waste disposal sites 
within park boimdaries 

Coirq>liance attained as excavation with off-
site disposal will not create or require the 
operation of new solid waste disposal sites or 
involve continued use of existing sites within 
VFNHP ARS. 

The National Park Service 
Organic Act 

16 USC 1-3 

36 CFR Parts 1-0 
and P.L. 92-406 

Regulates the management of 
national parks in order to conserve 
the scenery, natural and historic . 
objects, and wildlife so as to provide 
for fbeir enjoyment and leave them 
unimpaired for the enjoyment of 
future generations. 

Compliance attained as excavation and off site 
disposal and restoration of the remediated 
areas will conserve the scenery, natural and 
historic objects and wildlife; and allow future 
generations to enjoy them in an iminpaired 
condition. 

Federal Cave Resources 
Protection Act of 1988 

Protects and preserves significant 
caves on Federal lands for the 
perpetual use, enjoyment, and benefit 
of all people. 

Compliance attained because identified caves 
are in locations that will not be affected by 
shallow excavation and off-site disposal. 

National Cave and Karst 
Research Institute Act of 1988 

Promotes national and international 
cooperation in protecting the 
environment for the benefit of cave 
and karst formations. 

Conqiliance will be attained because bedrock 
is more than 10 feet bgs, so karst geology will 
not be affected by shallow excavation and off-
site disposal. 

Department of Interior Cave 
Management Regulations 

43 CFR Subtitle A 
Part 37 

Establishes policy that Federal lands 
be managed in a maimer that, to the 
extent practical, protects and 
maintains significant caves and cave 
resources. 

Compliance attained because identified caves 
are in locations that will not be affected by 
shallow excavation and off-site disposal and 
bedrock is more than 10 feet bgs in the 
remedial areas. 
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ARAR/TBC Tvpe 

-

Brief Description 
Protection of Wetlands Order 

Protection of Floodplains 

Endangered Species Act 

National Historic Preservation 
Act 

Archeological Resources 
Protection Act 

Fish and Wildlife Coordination 
Act 

Citation 
40 CFR Part 6, 
Appendix A, 
Executive Order 
No. 11990 

Section 404(b)(1), 
33 USC 1344(b)(1) 

40 CFR Part 6, 
'Appendix A, 
Executive Order 
No. 11988 

16USC1531 

16 USC 470 

16 USC 470 

16 USC 661 et seq. 
40 CFR 6.302(g) 

Requirement^ 
Requires consideration of impacts to 
wetiands in order to minimize their 
destruction, loss or degradation and 
to preserve/enhance wetland values 

Requires consideration of impacts to 
floodplain areas in order to reduce 
flood loss risks, minimize flood 
in^jacts on human health, safety and 
welfareand preserve and/or restore 
floodplain values 

Establishes requirements for the 
protection of federally listed 
threatened and endangered species 
and their habitat 

Establishes requirements for the 
identification and preservation of 
historic and cultural resources 

Provides for the protection of 
archeological resources located on 
public lands 

Requires consideration of impacts to 
wildlife resources resulting from the 
modification of waterways 

•:• -̂iibniiHiicie'W.?::;: 
Compliance will be attained through proper 
wetland restoration activities following 
excavation. 

Conpliance will be attained through proper 
grading following backfill to promote drainage 
and prevent flooding. 

Coni^liance will be attained through proper 
identification of habitats and avoidance of 
identified habitats during remedial action. 

Comphaace will be attained through proper 
identification of historic arid cultural resources 
and avoidance (or mitigation) of identified 
resources during excavation. 

ConpUance will be attained through proper 
identification of archaeological resources and 
avoidance (or mitigation) of identified 
resources during excavation. 

Conqjliance in the area of the Unnamed 
Tributary and adjacent to the Schuylkill River 
will be attained through proper planning of 
excavation and backfill activities. 

• r y • . ; 



ARARvTBC Tvpe 

-

Brief Description 
Rivers and Harbors Act, Section 
10 Regulations 

Clean Water Act, Section 
404(b)(1) Guidelines 

Archaeological and Historic 
Preservation Act 

Historic Sites, Buildings, and 
Antiquities Act 

NPS Regulations 

Management Policies 2001 

Citation 
33 CFR 320-330 

40 CFR 230.10 

16 USC 469 et seq. 

40 CFR 6.301(c) 

16 USC 461 et seq. 

40 CFR 6.310(a) 

36 CFR Parti et 
seq. (including 
§5.13) and PL 92-
406 

NPSD1416 

Reauiremenf* 
Requirements for evaluating the 
placement of structures and/or 
excavation activities within navigable 
waters 

Establishes criteria for evaluating -
impacts to waters of the US 
(including wetlands) and sets forth 
factors for considering mitigation 
measures 

Provides for the protection and 
preservation of archeological and-
historical resources that may be 
destroyed through the alteration of 
terrain as a result of federal 
construction projects 

Requires the consideration of the 
existence and location of historic and 
prehistoric sites, buildings, objects, 
and properties of historical and 
archaeological significance when 
evaluating remedial altematives 

Prescribes and governs activities 
within NPS units and prohibits the 
creation or maintenance of a 
nuisance. 

Provides policies guidance for the 
management of natural and cultural 
resources by the NPS, including 
revegetation of disturbed land. 

Compliance 
Conphance in the area of the Uimamed 
Tributary and adjacent to the Schuylkill River 
will be attained through proper planning of 
excavation and backfill activities. 

Compliance in the area of the Unnamed 
Tributary and adjacent to the Schuylkill River 
will be attained through proper planning of 
excavation and backfill activities. 

Con^jliance will be attained through proper 
identification of archaeological resources and 
avoidance (or mitigation) of identified 
resources during excavation. 

Coir5)liance will be attained through proper 
identification of archaeological resources and 
avoidance (or mitigation) of identified 
resources during excavation. 

Compliance will be attained through careful 
excavation and transportation to permitted off-
site disposal facility so as not to create a 
"nuisance." 

Compliance will be attained through 
restoration of remediation areas and 
surrounding areas following excavation. 
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ARAR/TBC type 

LOCATION 

' 

ACTION 

Brief Description 
NPS Clean Fill Criteria 

Citation 
See Attachment 1 
to Table G-1 

Requirement^ 
Prescribes specific criteria for the 
determination of clean fill material 
with the VFNHP. 

• •'• 1̂ :;: iiitiCibnapiiiHicfe;;̂  | e 
Conpliance will be attained through proper, 
identification and testing of backfill material 
sources. 

STAIE 
PA Floodplain Management 
Act and Dam Safety and 
Encroachment Act 

PA Wild Resource 
Conservation Act 

PL 851, No. 166 
and PL 1375 

PL 547 No. 170 
32 PS 5301-5314 

Regulates the placement of fill, 
grading, excavation and other 
disturbances within the defined flood 
hazard area and/or floodplain of 
rivers and/or streams 

Conserves critical habitats for 
endangered or threatened species 

CoirpUance will be attained through proper 
excavation and backfill within floodplains of 
the Schuylkill River and/or Unnamed 
Tributary. 

Conqjliance will be attained flirough proper 
identification of habitats and avoidance of 
identified habitats during excavation. None 
have been identified by Federal and State 
Agencies 

FEDERAL 
National Emission Standards 
for Hazardous Air Pollutants 
(NESHAPS) 

f ' 

40 CFR 61.150 

40 CFR 61.151 

(40 CFR 61.154 

Requirements for the collection, 
packaging, manifesting, and 
transportation of asbestos and 
asbestos containing waste 

Requirements for inactive asbestos 
waste disposal sites, including 
emissions, waste coverage and access 
restriction requirements 

Requirements for active asbestos 
waste disposal sites 

Comphance will be attained through proper 
waste classification, collection, packaging, 
manifesting, and transportation. 

ARAR for in-situ remediation or excavation of 
asbestos and asbestos containing waste in all 
AOCs 

Not applicable as excavation with off-site 
disposal will eliminate the presence of areas 
that could be considered "active asbestos waste 
disposal sites." 



ARARnrBC Type 

• 

^ j 

Brief liescriptidn 
Hazardous Waste Generation 

Transportation of Hazardous 
Waste 

Treatinent, Storage, and 
Disposal of Hazardous Waste 

Land Disposal Restrictions 

National Ambient Air Quality 
Standards- Particulates 

Clean Water Act Stormwater 
Program 

USDOT Hazardous Materials 
Transportation Regulations 

USEPA Test Methods for 
Evaluation of Solid Waste 

Citation : 
42 USC §6901 et 
seq. 

40 CFR 262 
42 USC §6901 et 
seq. 

40 CFR 263 

42 USC §6901 et 
seq. 

40 CFR 264 , 

42 USC §6901 et 
seq. 

40 CFR 268 
40 CFR 50 

40 CFR 122 

49 CFR 171-180 

SW-846 

Requirement' 
Specifies requirements for hazardous 
waste packaging, labeling, 
manifesting, and storage 

Specifies requirements'" for 
transporters of hazardous waste to 
obtain a USEPA identification 
number, conqsliance with manifest 
procedures and spill response 

Specifies requirements for the 
operation of hazardous waste 
treatment, storage, and disposal 
facilities 

Sets out prohibitions and estabhshes 
standards for the land disposal of 
hazardous wastes 

Establishes maximum concentiations 
for particulates and fiigitive dust 
emissions 
Regulates the discharge of 
stormwater from industrial and 
construction activities 

Establishes classification, packaging 
and labeling requirements for 
shipments of hazardous materials 

Establishes analytical requirements 
for testing and evaluating solid 
and/or hazardous wastes 

Compliance 
Compliance will be attained through proper 
waste classification, packaging, labeling, 
manifesting, and storage. 

See above 

See above 

See above 

Comphance will be attained through air 
monitoring and dust suppression. 

Conpliance will be attained through soil 
erosion and sediment contiol measures for 
stormwater. 

1. 

Comphance will be attained through proper 
waste classification, packaging, labeling, 
manifesting, and storage. 

Conpliance will be attained through proper 
waste classification sanq)ling. 
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ARAR/TBC Type 

ACTION 

. • • • 

'̂ -

Brief Description 

STATE 
Hazardous Waste Management 
Regulations 

Residual Waste (asbestos) 
Disposal Requirements 

Residual Waste (non-asbestos) 
Disposal Requirements 

Transportation of Asbestos 
Containing Waste 

Air Quality Regulations 

Management of Fill 

Citation 

25 PA Code 
Chapter 264 

25 PA Code 
Chapter 288.302 

25 PA Code 
Chapter 287.132 

25 PA Code 
Chapter 299.232 

25 PA Code 
Chapters 121-143 

PADEP Doc.# 
258-2182-773 
25 PA Code 
Chapters 271-285 
Chapters 287-299 
(also see 
Attachment 1 to 
Table G-1) 

Requirement^ 

Provides requirements for the 
generation, accumulation, on-site 
management, and fransportation of 
hazardous waste. Equivalent to 
Federal RCRA program 

Provides operational requirements for 
disposal of asbestos wastes -' 

Provides requirements for chemical 
analyses and classification of residual 
wastes 

Requirements for the fransportation 
of asbestos and asbestos containing 
waste 

Provides requirements applicable to 
air pollution sources 

Policy for evaluating whether a 
material qualifies as clean fill 

• A:j:mSMi f M s ^ ' ^ M i S ^ s . •<'•--.' 

\ • , 

Conqjliance^will be attained through proper 
waste classification, packaging, labeling, 

• storage,-and fransportation. 

Compliance will be attained through disposal 
of asbestos waste at a permitted facility (i.e., in 
conq)liance with regulations). 

Conqjhance will be attained through disposal 
of asbestos waste at a permitted facihty (i.e., in 
corrqihance with regulations). 

Conq)Hance will be attained through proper 
waste classification, packaging, and labeling. 
A permitted fransporter (i.e., in con^yliance 
with regulations) will be used. 

Conqjhance will be attained through air 
monitoring and dust suppression. 

Con:q)liaiice will be attained through proper 
evaluationof fill material (i.e. in comphance 
with regulations). 

• 



ATTACHMENT! 

Materials Specifications 

1. Topsoil 

Topsoil shall be fertile, natural soil, typical of the locality, substantially fi-ee of stones, roots, sticks 
greater than 2 inches in diameter or length, clay, peat, weeds and sod, and obtained from 
upland areas or be treated to be free of exotic plant seeds. It shall contain between 2 % and 10% 
organic matter as determined in accordance with AASHTO-194. 

The Contractor must identify the topsoil source and certify the topsoil contains no CERCLA hazardous 
substances and meets the requirements of "clean fill" in accordance with the State of Pennsylvania 
Clean Fill Policy. The Pennsylvania Department of Transportation Form EDD-VI and the Pennsylvania 
Department of Environmental Protection Form FP-OOl shall be completed and submitted by the 
Contractor to document that the topsoil meets the requirements for classification of clean fill. 

The Contractor also will be required to collect one composite sample from a representative number of 
locations within the topsoil source and submit the sample to an approved analytical laboratory for the 
follovidng analysis: 

Volatile Compounds: EPA8260B 
Semi-Volatile Compounds: EPA 8270C 
Pesticides/PCBs: EPA 608; EPA 8081 A; EPA 8082 
13 Priority Pollutant List Metals plus total cyanide and phenolics: methods as appropriate. 

The Contractor must submit the topsoil sample analytical results to the NPS for approval prior to use. 

A topsoil mixture, enriched or blended with organic compost, may be acceptable provided it meets the 
above defined specifications and it can be certified not to contain any waste materials (e.g., non-clean 
fill, sewage or other sludge). 

2. Soil Amendments and Seed 

Lime 
Lime shall be pulverized agricultural limestone applied at a rate of 800 pounds per 1,000 square yard 
(SY). 

Fertilizer 
Fertilizer shall be complete commercial fertilizer, 10-20-20 grade, applied at a rate of 140 pounds per 
1,000 SY. ' -

Seed 
Seed shall comply with the "VFNHP Meadow Mix" grass seed rriixture, the specifications for which are 
provided in Table A below. 
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TABO^ A:î  iSpedfJcatibns f b i - W N I ^ 
;' MeiadbwMix 

species 

Little Bluestem 

Lidian Grass 

Switch Grass 

Annual Ryegrass 

Weight 

30 

30 

20 

20 

• ;Miiiimu|tfI%i ; 
Purity 

98 

98 

98 

98 

Gerniiiiatibnu 

85 

85 

85 

85 

M a x . % 
Weed 
Seed 

0.15 

0.15 

0.15 

0.15 

Seeding Rate 
lbs. per 1,000 SY 

6.75 

6.75 

4.5 

4.5 

Total 22:5 

Grass seed of the specified mixtures shall be furnished in fully labeled, standard, sealed containers. 

Percentage and germination of each seed type on the mixture, purity, and weed seed content of the 
mixture shall be clearly stated on the label. 
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